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The kinase RIPK1 acts as a guardian of skin homeostasis 
S Lefebvre, N Takahashi, B Gilbert, K Leurs, P Vandenabeele and W Declercq Inflammation 
Research Center, VIB-UGent, Gent, Belgium
Tumor necrosis factor (TNF) signaling can either induce apoptosis, necrosis or cell survival and 
inflammation via the transcription factor NF-kB. One major switch between these outcomes is the 
receptor interacting protein kinase 1 (RIPK1), which has kinase-dependent and kinase-independent 
functions. Consistent with RIPK1’s important role in cell survival, RIPK1 full knock-out mice die at 
day 3 from extensive cell death. To understand the role of RIPK1 in skin homeostasis and inflamma-
tion we developed and analyzed the phenotype of mice lacking RIPK1 in the epidermis (RIPK1EKO) 
by crossing RIPIK1FL/FL with K5-Cre mice. RIPK1EKO mice were born with the expected Medelian 
ratio. We confirmed specific ablation of RIPK1 in the epidermis by means of western blotting. After 3 
weeks of age, RIPK1EKO mice spontaneously develop severe skin lesions. Macroscopic analysis of the 
skin revealed areas of normal epidermis along with lesional regions. Microscopic analysis showed 
that the mutant had thicker and hyperproliferative epidermis in macroscopically normal-looking 
areas compared to RIPK1FL/FL and in lesional skin. RIPK1EKO skin was also characterized by increased 
immune cell infiltration in the dermis. Skin samples also revealed increased levels of apoptotic and 
necrotic keratinocytes in RIPK1EKO mice, suggesting that increased cell death lies at the basis of skin 
inflammation. Consequently, RIPK1 deficient keratinocytes were more sensitive to TNF-induced 
cell death compared to wild-type keratinocytes. However, neutralization of TNF by Etanercept or 
crossing RIPK1EKO mice with TNFR1 deficient mice did only delay the appearance of skin lesions, 
but did not prevent them. Importantly, RIPK1 kinase-dead knock-in mice did not develop any skin 
phenotype, suggesting that RIPK1-mediated protection resides in its kinase-independent platform 
function. These data highlighting a new and unexpected pro-survival platform-dependent function 
of RIPK1 in skin homeostasis.    
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Histone H2A deubiquitinase 2A-DUB/Mysm1 regulates skin development in part by suppres-
sion of p53-mediated apoptotic programs 
C Wilms, H Hainzl, S Iben, M Wlaschek, K Scharffetter-Kochanek and MV Gatzka 
Dermatology, University of Ulm, Ulm, Germany
Developmental processes require collaboration of epigenetic modifications and sequence-specific 
transcription factors for timely activation and silencing of lineage-specific genes. To explore the 
function of histone H2A deubiquitinase 2A-DUB/Mysm1 in skin development, we systematically 
analyzed expression and potential interactions of this epigenetic regulator in 2A-DUB-deficient 
mice and in skin-derived cell lines. Skin of 4-weeks old 2A-DUB-/- mice was atrophic with reduced 
thickness of epidermis, dermis and subcutis compared to wild-type littermates. Diminished cell 
numbers and atrophy resulted from reduced proliferation of different progenitor cell populations as 
verified by Ki-67 staining. In addition, the fraction of apoptotic cells in 2A-DUB-deficient epidermis 
and hair follicles was significantly increased in in situ TdT-mediated dUTP-biotin nick end labeling 
(TUNEL) assays in context with increases in DNA-damage marker gH2AX. Despite the concomitant 
reduction in size and weight of 2A-DUB-deficient mice, decrease in serum IGF-I levels were incon-
sistent pointing to potential cell intrinsic causes of the skin atrophy. In Western Blot and IF analyses 
of mouse skin, we identified p53, a major regulator of apoptosis and cell cycle inhibition, as potential 
effector of 2A-DUB-deficiency. In p53-/-2A-DUB-/- double-deficient (DKO) mice, significant recovery 
of skin atrophy was observed, substantiating the involvement of the p53 pathway in the defects 
caused by 2A-DUB-deficiency. In context with our finding that other defects in 2A-DUB-deficient 
mice were also ameliorated by p53 deletion, this investigation uncovers a novel role for histone 
H2A deubiquitinase 2A-DUB/Mysm1 in suppression of p53-mediated apoptotic programs during 
development with potential relevance for skin carcinogenesis.    
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Co-cultures of sensory neurons and epidermal keratinocytes as a model of intercellular 
crosstalk
D Bodnár, AG Szöllösi, N Vasas, L Ambrus, ÁGNES Angyal, N Balogh and T Bíró DE-MTA 
“Lendület” Cellular Physiology Research Group, Department of Physiology, University of 
Debrecen, Debrecen, Hungary
The intercellular communication between sensory afferents and cutaneous cells is indispensible 
for the proper skin homeostasis. For example, keratinocytes of the epidermis, upon stimulation by 
various external stimuli (e.g. physical, chemical, thermal), may release different soluble mediators 
which, in turn, activate adjacent sensory endings and induce distinct sensory phenomena (e.g. 
pain, itch). Therefore, in the current study, our aim was to elucidate the crosstalk between the 
neural elements of the skin and keratinocytes. We developed a co-culture system which allowed 
us to investigate whether activation of keratinocytes causes changes the activity of neural elements. 
Dorsal root ganglia (DRG) neurons from various mouse strains (C57-BL6, 129-SV and CD-1) were 
cultured in a compartmentalized chamber with immortalized keratinocytes (HPVK), normal human 
epidermal keratinocytes (NHEK), or keratinocytes from the non lesional (AD-NHEK) and lesional 
skin of atopic dermatitis (AD) patients (AD-HEK) (importantly, in the co-cultures, neurites are able 
to reach the keratinocyte compartment). Since activation of transient receptor potential vanilloid-3 
(TRPV3) ion channels on keratinocytes, via the release of e.g. ATP or nitric oxide, was shown to 
elicit sensory nerve activation (which may contribute to the intense itch seen in AD), the TRPV3 
activator carvacrol was applied to the keratinocyte side and the concomitant activation of DRG 
neurons (along with keratinocytes) was monitored by confocal Ca imaging. As expected, carvacrol 
treatment effectively activated all tested keratinocyte populations; yet, AD-NHEKs and AD-HEKs 
showed a steeper rate-of-rise compared to unaffected keratinocytes. Importantly, TRPV3 challenge 
of keratinocytes in all cases was followed by the activation of DRG neurons. Taken together, 
our findings suggest that our new co-culture system is suitable to investigate cutaneous neuron – 
non-neuronal communications, both in health and disease.    
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The AHR regulates keratinocyte proliferation and terminal differentiation: Towards a phys-
iological role of the AHR in skin homeostasis. 
E Van Den Bogaard,2 J Schalkwijk,2 G Perdew1 and A Glick1 1 The Pennsylvania State 
University, State College, PA and 2 Radboudumc, Nijmegen, Netherlands
The aryl hydrocarbon receptor (AHR) is a ligand activated transcription factor mediating xenobiotic 
metabolism and cellular toxicity. Recent studies have revealed a more physiological role for this 
receptor, predominantly in immune cell development. We recently reported the induced skin bar-
rier development by exogenous AHR activation and we now postulate a physiological role for this 
receptor during epidermal differentiation. Expression array and subsequent Gene Ontology analysis 
of differentiated Ahr-/- keratinocytes revealed a significant enrichment for epithelium development 
genes as potential target genes. In addition, we found nuclear translocation of the AHR during kerat-
inocyte differentiation in absence of an exogenous trigger indicating AHR activation by endogenous 
ligands. Primary Ahr-/- keratinocytes showed significantly reduced levels of terminal differentiation 
genes Involucrin (3 fold) and Loricin (40 fold) as compared to their proficient littermates after 48h of 
Ca2+-induced differentiation. In contrast, expression of early differentiation genes was less affected. 
We next used an siRNA mediated knockdown approach and AHR antagonists, GNF-351 (500 nM) 
and CH223191 (5 μM), in differentiated human primary keratinocytes. Upon AHR knockdown 
(75% efficiency) or receptor antagonism, keratinocytes showed significantly impaired epidermal 
differentiation gene (5 fold) and protein expression. These results were validated using GNF-351 
and CH223191 during the proliferation and/or stratification phase of human skin equivalent devel-
opment. Besides a regulatory role in epidermal differentiation we also found AHR signaling vital for 
keratinocyte proliferation as antagonist treatment resulted in cell growth arrest and a subsequent 
75% less cell yield after harvesting. Our study indicates a pivotal role of AHR signaling for skin 
homeostasis and confirms the potential of the AHR as a pharmacological target in skin diseases 
characterized by disturbed epidermal proliferation or differentiation.    
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Alterations in eicosanoid metabolism may impact PPARalpha signaling in a murine model 
of AD 
S Blunder,1 R Rühl,2 F Radner,3 M Schmuth1 and S Dubrac1 1 Dermatology, Innsbruck 
Medical University, Innsbruck, Austria, 2 Biochemistry and Molecular Biology, University of 
Debrecen, Debrecen, Hungary and 3 Biochemistry, University of Graz, Graz, Austria
PPAR receptors are a group of nuclear hormone receptors that exert important functions in cutaneous 
barrier homeostasis. PPARs are involved in fetal epidermal barrier development, epidermal barrier 
maturation, epidermal lipid synthesis, keratinocyte differentiation and proliferation. PPARs were 
shown to suppress cutaneous inflammation. PPARalpha expression is reduced in the skin of AD 
patients and of murine AD models. In line with these observations, ligands for PPARalpha were 
shown to be beneficial in the treatment of AD in humans as well as in murine models of AD. The 
aim of this study is to decipher the role of PPAR signaling in flaky tail mice, a commonly used model 
for spontaneous AD. We found a decrease in PPARalpha expression, while levels of PPARbeta/
delta and gamma mRNAs were not altered in the skin of flaky tail mice vs control mice. Levels of 
Il1beta, Tnfalpha, Acox1 and Fabp5 mRNAs are increased. An assessment of cutaneous lipids shows 
an increase of cholesterylesters and fatty acids, but a decrease of triacylglyerol in the skin of flaky 
tail mice when compared to control mice. This is in line with an increase of Atgl and its cofactor 
Cgi58. Moreover, we found a decrease of well-characterized PPARalpha agonists such as 9-HODE, 
12-HETE, HepoxilinB3 and LTB4A in the skin of flaky tail mice vs control mice. This correlates with 
reduced mRNA levels of e-12-LOX, a key enzyme in the synthesis of these metabolites. The present 
data demonstrate that aberrant eicosanoid and leukotriene metabolism potentially leads to altered 
PPARalpha signaling in a spontaneous mouse model of AD.    
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Epidermal barrier disruption and filaggrin deficiency activates TonEBP which senses tonicity 
and regulates keratinocyte proliferation and apoptosis 
M Elias,1 B Taal,1 H Long,2 M Donaldson2 and NJ Reynolds1 1 Newcastle University, 
Newcastle upon Tyne, United Kingdom and 2 GSK, Stevenage, United Kingdom
A water gradient exists in the epidermis, highest in the basal layers and lowest in the stratum cor-
neum. Barrier disruption increases trans-epidermal water loss (TEWL), potentially creating a steeper 
epidermal water gradient and exposing underlying keratinocytes to a hypertonic environment. We 
hypothesised that TonEBP (NFAT5), the only known tonicity-regulated transcription factor, may 
be activated by barrier disruption and regulate restorative mechanisms. TonEBP was expressed 
in keratinocytes and barrier disruption induced by acetone treatment of epidermal equivalents 
increased TEWL (8%, P=0.01) and nuclear localisation of TonEBP (1.5 fold P<0.05). Filaggrin 
(FLG), a key structural protein, regulates skin barrier integrity and its hygroscopic breakdown prod-
ucts retain water within the epidermis. Null mutations in filaggrin (FLG) strongly predispose the 
development of AE. TonEBP, nuclear localisation was increased in lesional atopic eczema skin 
compared to controls. Moreover, shRNA-mediated knockdown of FLG (90%, P≤0.001) resulted in 
epidermal equivalents with elevated TEWL (4.5%, P=0.007), increased expression of TonEBP (2 
fold, P=0.055) and notably TonEBP downstream targets: taurine transporter (TauT) (6 fold, P=0.03), 
aldose reductase (AR) (4 fold, P=0.02) and sodium-dependent myo-inositol cotransporter (SMIT) 
(3 fold, P=0.04). Gene silencing of TonEBP in monolayer cultures of keratinocytes (40%, P≤0.05) 
significantly decreased proliferation (1.8 fold, P≤0.05) and increased apoptosis (1.7 fold, P≤0.01) 
following exposure to a hypertonic environment. Collectively these data highlight the importance 
of a functional cutaneous barrier for the maintenance of osmotic balance. Furthermore they suggest 
that TonEBP maybe functionally important for sensing epidermal barrier disruption and protecting 
against the deleterious effects of hypertonic stress.    
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Impact of Late Cornified Envelope B and C deletion – more than just a loss of two proteins 
H Niehues, I van Vlijmen-Willems, D Rodijk-Olthuis, JG Bergboer, F Kersten, P Zeeuwen, 
EV Bogaard and J Schalkwijk Radboudumc, Nijmegen, Netherlands
Deletion of two late cornified envelope (LCE) members, LCE3B and LCE3C, is commonly found in 
the general population, and is a risk factor for psoriasis. We hypothesized that in addition to the 
loss of expression of these structural proteins, the deletion could have transcriptional effects on 
the entire epidermal differentiation complex (EDC) locus of chromosome 1. This hypothesis was 
addressed by qPCR analysis of a large number of EDC genes in keratinocytes from 26 donors with 
different LCE3B/C genotypes (LCE3B/C wt/wt, wt/del, del/del). This was performed under basal 
conditions or following stimulation with Th1, Th2 or Th17 cytokines. Additionally, we obtained 
LCE3-specific monoclonal antibodies for protein studies. Expression of many LCE genes was found 
to be significantly increased in individuals carrying at least one deleted allele. This was not found 
to be the case for genes that were located more distant on the EDC complex, or genes on other 
chromosomes. Our analysis also revealed strong differential effects of Th2 (atopic dermatitis asso-
ciated) and Th1/Th17 (psoriasis-associated) cytokines. LCE2 and LCE3 specific antibodies revealed 
that LCE proteins are mainly expressed in differentiated cells of human epidermis and oral epithelia 
and are located in different epithelial layers. Bioinformatic analysis suggests that the deletion may 
remove important regulatory sequences that could partly explain our observations. A more detailed 
study of this phenomenon may lead to understanding how LCE3B/C deletion confers psoriasis risk.    
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Comparative genomics reveals a comprehensive scenario for the evolution of the skin barrier
B Strasser,1 V Mlitz,1 M Hermann,2 L Alibardi,3 E Tschachler1 and L Eckhart1 1 Department of 
Dermatology, Medical University of Vienna, Vienna, Austria, 2 Department of Biochemistry, 
Medical University of Vienna, Vienna, Austria and 3 Dipartimento di Scienze Biologiche, 
Geologiche ed Ambientali (BiGeA), University of Bologna, Bologna, Italy
In humans and other mammals, many genes encoding epidermal barrier proteins are clustered 
in the epidermal differentiation complex (EDC). Here, we screened for homologs of the EDC in 
non-mammalian vertebrates. By comparative genomics, de novo gene prediction and gene expres-
sion analyses, we show that, in contrast to fish and amphibians, reptiles and birds have a genomic 
locus homologous to the mammalian EDC. The non-mammalian EDCs consist of genes coding for 
S100A proteins, S100 fused-type proteins, and genes comprising a 5’-noncoding and a single coding 
exon (simple EDC genes, SEDCs). Examples of SEDCs are loricrin, which is conserved in amniotes, 
involucrin, and small proline-rich proteins. Strikingly, the so-called beta-keratins, which are known 
as the main structural components of the reptilian and avian epidermis, have an evolutionary origin 
as SEDCs. Besides loricrin and beta-keratin genes, we identify 27 and 24 previously uncharacterized 
SEDCs in the chicken and the green anole lizard, respectively. These genes encode SEDC proteins 
with amino acid compositions and sequence motifs similar to those of mammalian SEDCs. Like 
their mammalian counterparts, the reptilian and avian EDC genes are specifically expressed in the 
epidermis and in skin appendages. Taken together, our data suggest that adaptations of the EDC 
were crucial for the evolution of both mammalian and non-mammalian skin barriers.    
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Central role of Claudin-1 in lesional but not in non-lesional atopic dermatitis
R Gruber,2 C Börnchen,1 K Rose,1 EM Peters,3 A Daubmann,6 M Danso,4 JA Bouwstra,4 
HC Hennies,5 M Schmuth2 and JM Brandner1 1 Department of Dermatology and Venerology, 
University Hospital Hamburg, Hamburg, Germany, 2 Department of Dermatology 
and Venerology, Innsbruck Medical University, Innsbruck, Austria, 3 Department of 
Psychosomatic Medicine, Justus-Liebig University, Giessen, Germany, 4 Department of Drug 
Delivery Technology, Leiden University, Leiden, Netherlands, 5 Insbruck Medical University, 
Innsbruck, Austria and 6 Department of Medical Biometry and Epidermiology, University 
Hospital Hamburg, Hamburg, Germany
The tight junction protein claudin-1 (Cldn-1) is essential for skin barrier function. A downregulation 
of claudin-1 in non-lesional skin of Northern American atopic dermatitis (AD) patients has been 
described recently. We wanted to verify this finding in a central European AD cohort, and elucidate 
the role of Cldn-1 in AD pathogenesis. Hence we investigated patients/controls, as well as a TH2-
driven allergic dermatitis mouse model and keratinocyte cultures by using molecular biological, 
genetic and microscopic methods. We observed for the first time a significant downregulation of 
Cldn-1 in lesional, but not in non-lesional AD. In the mouse model, Cldn-1 downregulation in 
eczema was significantly correlated with dermal inflammation, increased keratinocyte proliferation, 
altered keratinocyte differentiation, and increased epidermal thickness. Additionally, we observed a 
moderate correlation with impaired barrier function. Further studies in human epidermal equivalents 
showed that a combination of IL4, IL13 and IL31 resulted in a downregulation of Cldn-1, and that 
Cldn-1 knock-down in keratinocytes lead to abnormal differentiation. In conclusion, we provide first 
evidence that Cldn-1 is significantly downregulated in lesional AD skin, which is triggered by TH2 
inflammation, and that Cldn-1 downregulation probably contributes to accreted epidermal thickness 
via increased keratinocyte proliferation and impaired differentiation. These data strongly suggest a 
major role of Cldn-1 in eczema formation, but not a general downregulation in non-lesional AD skin.   
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DLX3-PKC-p53 functional axis controls keratinocyte cell cycle and differentiation
E Palazzo,1 M Kellett,1 C Cataisson,2 P Bible,1 V Pietroni,1 N Radoja,1 J Hwang,1 
M Blumenberg,3 SH Yuspa2 and M Morasso1 1 DSBU/NIAMS, National Institutes of Health, 
Bethesda, MD, 2 NCI/CCR/LCBG, National Institutes of Health, Bethesda, MD and 3 
Department of Dermatology, New York University, New York, NY
Epidermal homeostasis is finely regulated through the accurate controls of cell cycle phases during 
keratinocyte proliferation. In this context, the homeobox transcription factor DLX3 represents an 
essential element. We show that DLX3 expression in proliferating keratinocytes affects DNA rep-
lication, cell cycle as well as p53 signaling network pathways. In particular, we demonstrate that 
DLX3 can achieve direct transcriptional control of the p53-dependent gene p21waf1 (CDKN1A) 
during differentiation. DLX3 transcription in keratinocytes is positively dependent on PKCα activa-
tion in response to calcium or 12-O-tetradecanoylphorbol-13-acetate (TPA). In a conditional Dlx3 
KO mouse model (Dlx3cKO) the epidermal PKCα activity is increased, with a higher suprabasal 
proliferation and late differentiation marker expression that mimics TPA treated skin. Genome-wide 
analysis of TPA treated DLX3cKO skin shows that DLX3 absence exacerbates TPA effects by primar-
ily altering cyclin and MAPK kinase expression. Interestingly, PKC inhibition leads to the DLX3cKO 
epidermal phenotype rescue. By a global transcriptional analysis, we found that PKC activity block 
in DLX3cKO re-established the down-regulated p53-related cell cycle pathways in vivo and in vitro. 
These results identify DLX3 as crucial factor for PKCa-dependent keratinocyte differentiation and 
defines DLX3 as key regulator in the control replication of epidermal cells.    
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Parakeratosis causes paracrine effects on keratinocyte terminal differentiation by increasing 
BMP signalling in the epidermis. 
A Naeem,1 B Verney,1 S Marmiroli2 and R O’Shaughnessy1 1 UCL Institute of Child Health, 
London, United Kingdom and 2 Università degli Studi di Modena e Reggio Emilia, Modena, 
Italy
Nuclear degradation is a key stage in keratinocyte terminal differentiation and the formation of the 
cornified envelope that comprises the majority of epidermal barrier function. Parakeratosis, the 
retention of nuclear material in the cornified layer of the epidermis, is a common histological obser-
vation in many skin diseases, notably in eczema and psoriasis. Keratinocyte nuclear degradation 
is not well characterised and it is unclear whether the retained nuclei contribute to the altered epi-
dermal differentiation seen in eczema and psoriasis. Loss of AKT1 function strongly correlated with 
parakeratosis both in eczema samples and in organotypic culture models, and reduced expression of 
both loricrin and filaggrin, key components of the keratinocyte cornified envelope. Although levels 
of DNase1L2 were unchanged, proteomic analysis revealed an increase in Lamin A/C (LMNA). AKT 
phosphorylates LMNA, targeting it for degradation. Consistent with this, LMNA degradation was 
inhibited and LMNA was observed in the cornified layer of AKT1 knockdown organotypic cultures, 
surrounding retained nuclear material. Using AKT-phosphorylation-dead LMNA constructs we show 
that the retention of nuclear material is sufficient to cause profound changes in epidermal terminal 
differentiation, specifically a reduction in loricrin, keratin 1 and keratin 10, and filaggrin expression. 
We show that preventing nuclear degradation up-regulated BMP2 expression and SMAD1 signalling. 
Consistent with these data, in parakeratotic regions of AD samples we show evidence of increased 
SMAD1 signalling. We therefore present a model that in the absence of Akt-1 mediated LMNA 
degradation, DNA degradation processes, such as those mediated by DNAse 1L2 are prevented, 
leading to parakeratosis and changes in epidermal differentiation, which we propose are caused 
by continued aberrant transcription in the retained nuclei    
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3D reconstructed epidermis approach to validate in vitro a bioinformatics model of human 
epidermal differentiation 
C Serre, C Capallere, C Plaza, L Bergeron, F Labarrade, V Busuttil, J Botto and N Domloge 
Ashland Specialty Ingredients, Sophia Antipolis, France
Epidermis undergoes continuous renewal through the proliferation and differentiation of keratino-
cytes anchored to the dermo-epidermal junction. This multistep process requires a complex and 
coordinated program of gene expression and inhibition. Recent findings suggest that microRNAs, 
which are post-transcriptional regulators of gene expression, play an essential role in the renewal 
of epidermis, particularly by controlling the shift between basal proliferation of keratinocytes and 
suprabasal differentiation. Bioinformatics is a powerful tool allowing the modeling of the interactions 
between expressed genes, microRNAs and other non-coding RNAs. We developed a bioinformat-
ics network model of the epidermal differentiation in order to visualize the interactions between 
the key players in the regulation of keratinocyte differentiation. With the aim of establishing a 
test model to study the role of particular microRNAs in the epidermal differentiation, we set-up 
an approach involving 3D reconstructed epidermis, and studied the effect of the modulation of 
specific microRNAs.    
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A novel TMEM16A splice variant contributes to calcium-activated chloride secretion in 
human eccrine sweat glands
T Ertongur-Fauth,1 A Hochheimer,1 JM Buescher,1 S Rapprich2 and M Krohn1 1 BRAIN AG, 
Zwingenberg, Germany and 2 Department of Dermatology, Klinikum Darmstadt, Darmstadt, 
Germany
Sweating plays a central role in human thermoregulation and various disorders are associated with 
dysregulated sweat formation. Primary sweat secretion in human eccrine sweat glands is driven by 
Ca2+-activated Cl- channels (CaCC), however, their molecular identity in sweat glands is unknown. 
Since TMEM16A was identified as the first CaCC in various secretory epithelia, the aim of the study 
was to analyze expression and function of TMEM16A for Ca2+-dependent Cl- secretion in human 
sweat gland epithelial cells. Our gene expression analysis revealed that TMEM16A is transcribed 
in the sweat gland cell line NCL-SG3 as well as in isolated human eccrine sweat glands. More-
over, we identified several previously described as well as one novel TMEM16A splice variant, 
TMEM16A(acne3) lacking the recently mapped dimerization domain. In order to determine the 
contribution of TMEM16A splice variants to Ca2+-dependent Cl- secretion, we generated NCL-
SG3-hsYFP cells stably expressing the halide-sensitive fluorescent protein hsYFP, which permits 
quantitative real-time measurements of Cl-/I- exchange mediated by chloride channels. Chloride-flux 
assays using halide-sensitive YFP in the presence of various chloride channel inhibitors revealed that 
TMEM16A is functionally involved in Ca2+-dependent Cl- secretion in NCL-SG3 cells. Recombinant 
expression of TMEM16A splice variants in NCL-SG3-hsYFP cells showed that the novel splice 
variant TMEM16A(acne3) is forming a functional CaCC, with modified basal and Ca2+-activated 
Cl- permeability compared to canonical TMEM16A(ac). Our results suggest that various TMEM16A 
isoforms contribute to sweat gland-specific Cl- secretion providing opportunities to develop novel 
sweat gland-specific therapeutics for the treatment of sweating disorders such as hyperhidrosis.   
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Ceramides with Long (C16) and Very Long (C24) Acyls in Model Skin Lipid Membranes: 
Differences in Permeability and Microstructure 
P Pullmannova,1 B Skolova,1 K Hudska,1 A Kovacik,1 J Zbytovska2 and K Vavrova1 1 Faculty 
of Pharmacy in Hradec Kralove, Charles University in Prague, Hradec Kralove, Czech 
Republic and 2 Institute of Chemical Technology Prague, Prague, Czech Republic
Ceramide (Cer) is a central molecule in sphingolipid metabolism that regulates the life of the cell 
and prevents excessive water loss by the skin. Previous studies showed that sphingosine-based 
Cer with long 16C-chain (CerNS16) and very long 24C-chain Cer (CerNS24) differ in their cellular 
actions. In atopic dermatitis patients, increased levels of long CerNS16 at the expense of the very 
long CerNS24 have been found, and this change correlated with the skin barrier properties. To 
probe the membrane behavior of long CerNS16 and very long chain CerNS24, we studied their 
interactions with fatty acids and cholesterol in model stratum corneum membranes. The membranes 
with long CerNS16 displayed by 40-50% higher water loss, by 50% higher flux of a model drug 
theophylline and 1.8-2.2-times higher flux of a model drug indomethacin than the membrane 
with very long CerNS24. X-Ray diffraction showed occurrence of different lamellar phases in the 
presence of long and very long Cer although all membranes contained orthorhombically packed 
lipids. Next, we synthesized the studied Cer with perdeuterated acyls and studied their behavior 
by infrared spectroscopy. Using different combinations of Cer with deuterated acyl chains and/
or deuterated fatty acids, we showed differences in lipid mixing, packing and thermotropic phase 
behavior between long CerNS16 and very long chain CerNS24. In these membranes, very long 
CerNS24 prefers extended (splayed-chain) conformation in which fatty acid is associated with the 
very long Cer chain. This behavior is not shared by the long chain CerNS16.    
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Characterization of lipid rafts function during senescence in human keratinocytes 
A Mound,1 M Hermant,1 C Lambert de Rouvroit,1 F Chainiaux-Debacq2 and Y Poumay1 1 
Medicine department, Cell and Tissue Laboratory, Namur Research Institute for Life Sciences 
(Narilis) - URPHYM (URPhyM), Namur, Belgium and 2 Departement of Biology, Laboratory 
of Cellular Biochemistry and Biology (URBC), Namur, Belgium
Cellular senescence is characterized by a largely irreversible cell cycle arrest despite keeping an 
adequate mitogenic and nutritional intake. This process can be triggered by many types of intrinsic 
or extrinsic stress including aberrant oncogenic activation, DNA damage, oxidative stress, and 
telomere dysfunction. Telomere-associated senescence or replicative senescence is associated with 
the exhaustion of replicative potential of in vitro cultured cells that occurs as a result of telomere 
erosion during cell division. Previous studies from our laboratory have shown that cellular stress 
with methyl-beta-cyclodextrin (MβCD) used to deplete cholesterol from plasma membrane disrupts 
lipid rafts and induces activation of several signaling pathways like EGFR (epidermal growth factor 
receptor) and p38 or ERK mitogen-activated protein kinases. These signaling pathways are also 
linked to human cell senescence. Thus, the aim of our study is to investigate whether the function 
of lipid rafts is eventually regulated during the senescence of human keratinocytes. Our strategy is 
to induce and analyze senescence in several keratinocyte cell strains isolated from young or elderly 
donors in order to study cellular responses (including the signaling pathways regulated by lipid rafts 
mentioned above) to cholesterol depletion. Replicative senescence in keratinocytes is obtained after 
13 passages as revealed by increased detection of senescence-associated beta-galactosidase activ-
ity, slowdown of mitotic activity and over-expression of p16 CDK-inhibitor. Simultaneously, vital 
imaging of pre-senescent and senescent keratinocytes, using fluorescent boron dipyrromethene lipid 
analog of sphingomyelin (BODIPY-SM), is performed to characterize lipid rafts location and distribu-
tion in human cultured keratinocytes and analyze their alterations during this senescence process.   
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Conversion of reticular into papillary fibroblasts and improvement of epidermal structure 
and function, a novel approach in skin ageing. 
G Gendronneau,2 D Janson,1 G Saintigny,2 S Forestier,3 I Berlin,2 F Lejeune,2 M Rietveld1 and 
A El Ghalbzouri1 1 Department of Dermatology, Leiden University Medical Center, Leiden, 
Netherlands, 2 Biology and Beauty, CHANEL Parfums Beauté, Pantin, France and 3 Actives, 
CHANEL Parfums Beauté, Pantin, France
Human skin aging is closely associated with impaired keratinocytes dynamics, thinning of the 
epidermis, as well as a decreased papillary and increased reticular dermis. In our previous studies 
we have demonstrated that papillary fibroblasts are able to differentiate into reticular fibroblasts 
after prolonged culturing (in vitro aging) or by supplementation of TGFb. In addition, human skin 
equivalents (HSEs) generated with reticular fibroblasts showed characteristics of dermal and epider-
mal aging, whereas HSEs generated with papillary fibroblasts did not. In this study we investigated 
whether the natural compound FG could reverse the reticular to papillary fibroblasts gene signature, 
and improve the epidermal thickness and keratinocyte differentiation in HSEs. For this purpose, 
monocultures of reticular and papillary fibroblasts were treated with compound FG, and its impact 
on specific biomarkers for these fibroblast sub-populations were assessed by QPCR. Furthermore, 
the effect of compound FG on epidermal thickness and keratinocyte differentiation in HSEs were 
measured by histological and immunofluorescence methods, respectively. Retinol was used as 
reference molecule known for its outcome on epidermal thickness. Our data clearly show that 
FG is able to reverse the gene signature of reticular fibroblasts into that of papillary fibroblasts. In 
addition, in FG treated HSEs we observed a significantly thicker viable epidermis and an improved 
expression profile of the early (cytokeratin 10) and late (loricrin) differentiation markers. Compared 
to retinol, FG-induced epidermal thickening was similar, however, keratinocytes differentiation was 
preserved. Altogether, our data suggest compound FG as a novel approach to correct and/or retard 
skin aging, by reversing reticular into papillary fibroblasts, increasing epidermal thickness while 
maintaining a normal differentiation program.    
260
Corneoconnectin: a novel skin-specific protein that interacts with Late Cornified Envelope 
proteins and is induced upon skin barrier disruption 
MA Oortveld, F Kersten, J Eeftens, H Niehues, I van Vlijmen-Willems, P Zeeuwen and 
J Schalkwijk Dermatology, Radboud University Medical Centre, Nijmegen, Netherlands
Deletion of the late cornified envelope (LCE) genes LCE3B and LCE3C has been identified as a 
risk factor for psoriasis. The LCE protein family consists of 18 members that are likely to be part 
of a protein network at the emerging cornified envelope. Identification of LCE interacting proteins 
might help to provide insight in the role of LCE proteins in stratum corneum formation and skin 
barrier function. In order to identify LCE interacting proteins, we constructed a human epidermis 
cDNA library and performed yeast two-hybrid screens using LCE3 group proteins as a bait. Using 
this approach we identified a novel protein, tentatively named ‘corneoconnectin’, as interacting 
partner of LCE3A, LCE3B and LCE3C. We confirmed these interactions in a yeast 1-to-1 assay, and 
moreover found that corneoconnectin interacts with all other LCE proteins, except LCE6A. These 
interactions were subsequently confirmed in a mammalian system by co-immunoprecipitation in 
HEK293T cells. Corneoconnectin is a highly conserved protein of unknown function. It is expressed 
specifically in skin and epithelia and localizes to the upper layers of the suprabasal compartment 
and stratum corneum. Furthermore, its expression was induced upon tape stripping. In submerged 
cultured keratinocytes, corneoconnectin expression levels were elevated upon treatment with a 
mixture of psoriasis associated cytokines. To conclude, we identified corneoconnectin as a novel 
player at the stratum corneum, that interacts with LCE proteins and is induced upon skin barrier 
disruption. Further characterization is required to elucidate its potential role in formation of the 
cornified envelope, and skin barrier formation and repair.    
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Development of an Inflammatory Skin Disease Model
S Hoenzke, M Schaefer-Korting and S Kuechler FU Berlin, Berlin, Germany
Chronic inflammatory skin diseases like atopic dermatitis (AD) are characterized by an impaired 
skin barrier function and by an overreaction of the immune system. The underlying cause of AD is 
still ambiguous but loss-of-function mutations in the filaggrin gene (FLG) were identified as major 
risk factor. However, the exact mechanism leading from FLG deficiency to the manifestation of AD 
is unclear. In order to investigate the influence of FLG on the skin homeostasis, we established a 
FLG deficient reconstructed skin model by inducing a gene knock down using siRNA. FLG deficient 
skin models are characterized by disturbed epidermal maturation and differentiation, altered skin 
lipid composition and organization as well as changes in dermal drug absorption. Aside from 
barrier deficiencies, inflammatory cytokines such as Il-4 and IL-13 promote the pathogenesis of 
AD. The respective effects of the cytokines on the skin barrier function and the interdependencies 
with the FLG deficiency are not fully understood yet. Hence, we stimulated the FLG deficient skin 
construct systemically with TNF alpha and the Th2-derived cytokines IL-4 and IL-13 for four days, 
respectively, in order to induce inflammatory conditions in vitro. We found significantly increased 
levels of the pro-inflammatory cytokines IL-6 and IL-8. Interestingly, we also detected 1.5-fold higher 
IL-8 expression in FLG- (503.4 ± 55.09 ng/ml) compared to the FLG+ models (335.3 ± 11.86 ng/
ml) indicating increased susceptibility to skin irritation for the FLG deficient models. Surprisingly, 
even untreated FLG- models released slightly higher amounts of IL-8 and IL-6 compared to normal 
models. Histological evaluations revealed major structural changes and the induction of spongiosis, 
parakeratosis and an increase of epidermal thickness. By combining two characteristics of atopic 
skin we were able to demonstrate that FLG- models have a higher susceptibility to inflammatory 
stimuli. Further investigations will show if the skin models are suitable test systems to assess anti-in-
flammatory effects in vitro and how the Th2-derived cytokines influence the skin homeostasis.    
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Dietary supplementation of borage oil normalizes skin pH with increased protein expression 
and activity of lactate dehydrogenase in essential fatty acid deficient guinea pigs
K Kim,1 C Lee,2 J Hwang,3 K Liu4 and Y Cho1 1 Department of Medical Nutrition, Graduate 
School of East-West Medical Science, Kyung Hee University, Yongin, Republic of Korea, 2 
Division of Bioscience and Biotechnology, Konkuk University, Seoul, Republic of Korea, 3 
Graduate School of Biotechnology, Kyung Hee University, Yongin, Republic of Korea and 4 
College of Pharmacy and Research Institute of Pharmaceutical Sciences, Kyungpook National 
University, Daegu, Republic of Korea
Skin pH is maintained by organic acids in epidermis, of which lactate is the major constituent that is 
generated by lactate dehydrogenase (LDH). In various skin disorders, skin pH becomes less acidic. 
To determine whether skin pH was altered in dried and hyperproliferative epidermis of essential 
fatty acid deficiency (EFAD), and can be normalized by dietary borage oil (BO) or safflower oil (SO), 
two major oils commonly used in treating skin disorders, EFAD was induced in guinea pigs by 6% 
hydrogenated coconut oils diet for 8 weeks. Subsequently, EFA deficient guinea pigs were fed diets 
supplemented with either 6% BO (group HCO+BO) or 6% SO (group HCO+SO) for 2 weeks. As 
controls, two groups were fed BO (group BO) or HCO (group HCO) for 10 weeks. In group HCO, 
skin pH was less acidic than in group BO, the normal control group. In parallel, protein expression 
and activity of LDH as well as mRNA expression of LDH-A, the major LDH mRNA subunit in 
epidermis, were decreased; these levels but not mRNA expression of LDH-A, in group HCO+BO 
were increased and skin pH becomes acidic to similar levels of the group BO. Despite increased 
protein expression and activity of LDH, skin pH in group HCO+SO was less acidic than in group 
HCO+BO, and mRNA expression of LDH-A in group HCO+SO was similar to that in group HCO. 
The mRNA expression of LDH-B subunit was not altered among all groups. Taken together, we 
demonstrate that dietary BO improved skin pH along with increased protein expression and activity 
of LDH in EFA deficient guinea pigs.    
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Effect of Anti-Aging Peptides on Morphology and Mechanical Properties of Keratinocytes 
T Kobiela,2 M Pasikowska,1 I Dulinska-Molak,3 M Milner-Krawczyk,2 M Lewandowska3 and 
I Eris1 1 Centre for Science and Research, Cosmetic Laboratories Dr Irena Eris, Piaseczno, 
Poland, 2 Institute of Biotechnology, Faculty of Chemistry, Warsaw University of Technology, 
Warsaw, Poland and 3 Faculty of Materials Science and Engineering, Warsaw University of 
Technology, Warsaw, Poland
One of the essential characteristic of the aging process of human skin is changes in its mechanical 
properties. Determination of mechanical properties of living cells has become possible with the 
development of local measurement techniques such as atomic force microscopy (AFM). We applied 
AFM to determine the influence of the anti-aging peptides on the morphology and the mechanical 
properties of keratinocytes. Effect of peptides were examined with respect to human keratinocytes 
KB and HaCaT viability, morphology and elasticity. MTT assay was applied to determine viable 
fraction of keratinocytes treated with latter substances in various concentrations. Increase of pep-
tides concentration resulted in slight decrease of cells proliferation. The atomic force microscopy 
measurements of the keratinocytes stiffness were carried out 48 hrs after the exposure of the cells 
to the investigated peptides at an indentation depth of 200 nm. AFM study shows increase of cell 
stiffness in the lowest concentrations of peptides, however response of each type of cells differ when 
the highest concentrations of peptides were used. Fluorescence microscopy revealed remodeling 
of actin filaments depending on the type of studied peptide and its concentration. These results 
clearly show that the measurement of the cell stiffness can be used as an indicator of the efficiency 
of topical peptides.    
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Effect of syntaxin4 and its peptide antagonist ST4n1 on epidermal keratinization
N Kadono and Y Hirai Kwansei Gakuin University, Sanda, Japan
In the skin epidermis, keratinocytes undergo anchorage-dependent cornification, which gives rise to 
stratified multilayers with a characteristic feature in each cell layer. The active formation of cornified 
cell envelope (CCE) occurs in cells of stratum spinous and granular layer and triggers their terminal 
differentiation to denucleated horny cells. Previously, we demonstrated that a subpopulation of 
epimorphin/syntaxin2, an intracellular vesicular fusion mediator, is secreted from dermal fibroblasts 
and attenuates keratinocyte cornification. In the present study, we show the functional involvement 
and the opposite impact of extracellularly extruded syntaxin4 that is abundantly expressed in the 
epidermal compartments. We found that extracellularly supplied syntaxin4 enhanced CCE formation 
with up-regulation of transglutaminase1 and involucrin in primary human epidermal keratinocytes 
(NHEK) as well as their immortalized HaCaT cells. The exogenous syntaxin4-derivatives in which 
the putative functional core (AIEPQK) was removed, structurally altered, or replaced to that of 
syntaxin2 appeared to lose this activity, and an artificially generated circular peptide of this domain 
(ST4n1) clearly abrogated the syntaxin4’s effect in culture. In three dimensional skin-equivalent 
model, forced expression of extracellular syntaxin4 resulted in the hyperplasia of the denucleated 
epidermal layer with a severe perturbation of the localization of transglutaminase1, which was prone 
to be antagonized by ST4n1. We also found that the topical application of ST4n1 eliminated the 
aberrant cells that has been reminiscent of excess CCE in hyperkeratostic skin generated in HR-1 
hairless mice with low-Mg2+ forage. Together with the previous study, these results suggest that a 
key process of epidermal cornification is controlled by extracellular forms of syntaxin2 and 4, and 
that ST4n1 could be clinically usable for the hyperkeratotic lesion.    
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Effectively Exploring the Metabolome to Advance Skin Care Research
T Shafizadeh and A Kennedy Metabolon, Inc, Durham, NC
Skin is a metabolic organ that provides a first line of defense against environmental, physical and 
chemical assaults. The architecture of human skin is complex and each layer possesses a metabolic 
signature with a unique composition and function. The cumulative impacts of environmental, phys-
ical, chemical, and microbiological stresses contribute to biochemical changes that are reflected 
in skin’s metabolome. Metabolomic analysis of skin has begun to elucidate biochemical changes 
associated various skin conditions, such as acne, atopic dermatitis and aging, and can be key to 
understanding such conditions. Shown to be quite useful in the development of skincare and anti-ag-
ing products, metabolomic analysis of skin has additional utility as a diagnostic to assess extent of 
wound healing and to identify biomarkers that can monitor the effectiveness of therapeutic inter-
ventions. Here we describe discovery approaches designed to broadly survey the skin metabolome 
as well as focused metabolomic assessment of sebum, stratum corneum, skin biopsy, cell culture 
and reconstructed skin models across a variety of skin conditions. For example, cellular damage 
and photo-aging in human skin biopsy samples were associated with changes in amino acid, lipid, 
and energy metabolites. Targeted metabolomic analysis of sebum, collected from healthy subjects 
via skin tape, elucidated a unique fatty acid composition that varied greatly among individual lipid 
class present in this matrix. Alterations in sebum lipid concentration and composition are thought 
to play a role in the presence and severity of acne. Finally, we review recently published data from 
the investigation of the effects of sunlight on the metabolomic profile of the skin. Understanding 
the unique biochemical composition and regulation of the skin metabolome provides insight into 
biomarker identification, response to intervention, and the development of therapeutic and skin 
care products across a variety of skin conditions.    
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Evidence for a steady diffusion of ammonia from the skin surface into the environment
T Reuther, G Shams and M Kerscher Division of Cosmetic Sciences, University of Hamburg, 
Hamburg, Germany
As gaseous ammonia leaving the skin surface might serve as parameter for investigation of skin 
barrier function and ammonia metabolism of the skin, investigation of the movement of ammonia 
across the skin into the environment might reveal significant information. The aim of the present 
study is to assess ammonia leaving the skin surface during different time intervals along with skin 
surface pH (pH) and transepidermal water loss (TEWL) as controls for skin barrier function. Overall, 
6 men and 6 women were enrolled into the study after obtaining informed written consent. All 
assessments were performed at the medium part of the forearms (FA). For collection of ammonia 
the volunteers placed their FA for 2 min, 4 min and 6 min on a petri dish filled with 5 ml of ion free 
water allowing trapping of ammonia without direct contact between skin and water. Quantification 
of ammonia was performed spectrophotometrically. PH and TEWL were assessed using standard 
methods. Regression analysis was performed to search for a constant relation between ammonia 
values assessed at different time intervals. The ammonia values assessed showed an increase with 
increasing collection intervals. After two minutes of collection values of 6,86 ng/cm2 were assessed. 
After 4 min the values reached 11,62 ng/cm2, while after 6 min values of 16,11 ng/cm2 were mea-
sured. The regression analysis revealed that the mean values assessed after the three time intervals 
follow closely a linear relationship with a slope of 2,27 ng/min (R2=1). Measurement of pH and 
TEWL revealed values in the physiological range. From the linear increase of assessable ammonia 
molecules with increasing time of collection it can be concluded that there is a steady movement 
of ammonia from the skin surface into the environment. It can further be concluded that such a 
steady movement over the skin surface is due to steady state diffusion from ammonia across the 
entire stratum corneum or due to a steady production from enzymatic activity for example during 
skin barrier differentiation where ammonia producing enzymes are involved.    
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Filaggrin-2 is essential for proper keratinocyte differentiation in a three-dimensional recon-
structed human epidermis 
V Pendaries,1 M Le Lamer,1 L Cau,1 J Malaisse,2 B Hansmann,4 S Kezic,3 G Serre1 and 
M Simon1 1 UMR5165, University of Toulouse, Toulouse, France, 2 University of Namur, 
Namur, Belgium, 3 Coronel Institute of Occupational Health, Amsterdam, Netherlands and 
4 University of Kiel, Kiel, Germany
Atopic dermatitis is a chronic inflammatory skin disease with a genetic background and defects in 
the epidermal barrier. In an African American children cohort, a FLG2 non-sense mutation has been 
associated with the disease. In the epidermis of European patients, the expression of filaggrin-2, the 
filaggrin-related protein encoded by FLG2, is down-regulated by inflammatory cytokines. We sought 
to describe the role of filaggrin-2 and evaluate the impact of its deficiency. Filaggrin-2 expression was 
down-regulated using lentivirus-mediated shRNA interference in a three-dimensional reconstructed 
human epidermis model. The experimental filaggrin-2 down-regulation resulted in parakeratosis and 
a compact stratum corneum, presence of abnormal vesicles in the corneocyte intracellular matrix, 
reduced amounts of natural moisturizing factor components, increased pH at the reconstructed 
epidermis surface, and a decreased expression of loricrin, both at the mRNA and protein levels. In 
addition, we observed a reduced proteolytic processing of corneodesmosin, hornerin and filaggrin, 
and an accumulation of their precursor in parallel to reduced amounts of caspase-14 and bleomycin 
hydrolase. In conclusion, filaggrin-2 is important for a proper keratinocyte differentiation and a 
functional stratum corneum. Its down-regulation in atopic patients may be involved in the atopic 
dermatitis-associated epidermis impairment.    
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Gene expression of cornified envelope proteins is downregulated by IL-33 and HMGB1
U Nygaard,1 M Hvid,2 C Johansen,1 M Deleuran1 and C Vestergaard1 1 Dermatology, Aarhus 
University Hospital, Aarhus, Denmark and 2 Biomedicine, Aarhus University, Aarhus, 
Denmark
We have investigated the impact of IL-33 and HMGB1 on gene expression of the cornified envelope 
proteins filaggrin, involucrin and loricrin. Primary keratinocytes from healthy donors (n=5) cultured 
with supplemented CaCl2 (1.3 mM) to induce differentiation were stimulated for 24 or 96 hours with 
increasing concentrations of IL-33 (2, 20 and 100 ng/mL) or HMGB1 (100 nmol/mL) using IL-25 
(10 and 100 ng/mL) as positive control of gene downregulation and vehicle as negative control. 
RT-qPCR was used as primary method of analysis. Stimulation with IL-33 (100 ng/mL) or HMGB1 
(100 nmol/mL) for 96 hours significantly downregulates the transcription of both the filaggrin and 
the involucrin gene. The involucrin gene shows a dose-dependent downregulation when stimulated 
for 96 hours with IL-33. IL-25 (100 ng/mL) significantly downregulates the filaggrin gene, but upreg-
ulates the loricrin gene. No significant regulation of the filaggrin, the involucrin or the loricrin gene 
was observed when keratinocytes were stimulated with IL-33 or HMGB1 for 24 hours. We believe 
that IL-33 and HMGB1 either alone or from interaction may play an important role as an early link 
between barrier disruption, skin inflammation and a negative regulation of structural proteins - hence 
could contribute to a functional aggravation of the skin barrier dysfunction in atopic dermatitis.   
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Genes implicated in the antioxidant response in human skin: Bioinformatics modeling and 
study on engineered human epidermal epithelia. 
C Capallere, C Serre, C Plaza, L Bergeron, F Labarrade, V Busuttil, J Botto and N Domloge 
Ashland Specialty Ingredients, Sophia Antipolis, France
Skin produces physiological levels of oxidants resulting from internal metabolism that are coun-
terbalanced by complex antioxidant defense systems. Moreover, as an environmental interface, 
skin is submitted to a wide spectrum of physical (UV radiation), and chemical insults (xenobiotics 
exposure, environmental pollution), that are potentially capable of increasing the content and 
production of reactive oxidants, possibly leading to structural and functional alterations. With 
the goal of studying the regulation of human skin response to reactive oxidant-induced stress, we 
established a bioinformatics model taking into account several pathways and biological processes: 
xenosensory pathways, antioxidant enzymes and molecules, mitochondrial pathways, sirtuins, 
antioxidant response elements and target genes. In validating this model, we induced oxidative 
stresses in skin-derived cultured human cells and 3D reconstructed human epidermis, and studied 
the resulting expression level of specific genes and microRNAs by RT-qPCR.    
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Highly prevalent SERPINB7 founder mutation causes pseudodominant inheritance pattern 
in Nagashima-type palmoplantar keratosis
O Mizuno,1 T Nomura,1 S Suzuki,1 M Takeda,1 Y Ohguchi,1 Y Fujita,1 W Nishie,1 K Sugiura,2 
M Akiyama2 and H Shimizu1 1 Department of Dermatology, Hokkaido University Graduate 
School of Medicine, Sapporo, Japan and 2 Department of Dermatology, Nagoya University 
Graduate School of Medicine, Nagoya, Japan
Nagashima-type palmoplantar keratosis (NPPK) is a distinct autosomal recessive genodermatosis 
characterized by diffuse transgressive palmoplantar keratoderma (PPK). Very recently, putative 
loss-of-function mutations in SERPINB7, which encodes a member of the serine protease inhibitor 
superfamily and is abundantly expressed in the epidermis, have been identified as a cause of NPPK. 
To further confirm the role of SERPINB7 mutations in the pathogenesis of NPPK, we analyzed a 
total of 10 Japanese families with NPPK using Sanger and/or whole-exome sequencing. Mutation 
analysis led to identification of 1 novel and 3 recurrent null mutations in SERPINB7. In all the 
families, the NPPK trait was inherited in an autosomal recessive manner; in one of the families, 
there was pseudodominant inheritance, which had not been described in NPPK. According to 
the 1000 Genomes Project database, the combined SERPINB7 null allele frequency is 0.011 and 
0.015 in the Japanese and the Han Chinese populations; therefore, the prevalence rates of NPPK 
are estimated to be 1.2/10,000 and 2.3/10,000, respectively. These data clearly provide further 
evidence that NPPK is caused by loss-of-function mutations in SERPINB7 and is prevalent in the 
Japanese and Chinese populations.    
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Identification and functional validation of microRNAs modulating keratinocytes proliferation 
and the early steps of human epidermal differentiation
J Lamartine,1 C Ya,1 L Barbollat-Boutrand,1 N Joly-Tonneti,1 C Reymermier2 and V André2 1 
Centre de génétique et de physiologie moléculaires et cellulaires, CNRS & Université Claude 
Bernard Lyon I, Villeurbanne, France and 2 BASF-BCS, Lyon, France
MicroRNAs (miRNAs) represent a class of short non-coding RNAs that are able to repress gene 
expression at the post-transcriptional level. They play an important role in the control of numerous 
cellular mechanisms including epidermal homeostasis. The vast majority of the miRNAs identified 
so far in keratinocytes are expressed in the late steps of epidermal differentiation. To our knowl-
edge, very few miRNAs expressed in proliferating keratinocytes and regulating the early steps of 
epidermal differentiation has been previously described. To go further into this question, we set 
up a miRNA expression screen between proliferating and differentiated human primary kerati-
nocytes using a large scale QPCR approach. Among the miRNAs that were found differentially 
expressed, we confirmed the down-regulation of miR-106a, miR-221, miR-708 and miR-744 during 
the calcium-induced differentiation of human keratinocytes. We particularly focused on miR-708 
and miR-106a that were the more strongly repressed in differentiated keratinocytes. We explored 
the functional consequences of miR-708 and miR-106a overexpression in cultured keratinocytes. 
MiR-708 over-expression lead to an activation of the keratinocytes proliferation revealed by cell 
numbering and KI67/PCNA expression monitoring whereas miR-106a modulation had no effect on 
these cell cycle parameters. On the contrary, miR-106a was able to modulate early differentiation 
markers such as keratin1 and keratin 10. Altogether, these data reveal the potential involvement 
of miR-708 and miR-106a in the control of keratinocytes proliferation and early differentiation 
respectively. These miRNAs might participate in the control of the transition between proliferation 
and differentiation of epidermal keratinocytes, a key step gradually deregulated in aging skin.   
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In vitro Model for Tylosis: Dysregulation of ADAM17 in the Epidermis
B Fell,1 MA Brooke,1 S Etheridge,1 S Getsios2 and DP Kelsell1 1 Blizard Institute, Queen 
Mary University of London, London, United Kingdom and 2 Department of Dermatology, 
Northwestern University, Chicago, IL
Tylosis with oesophageal cancer (TOC) is a dominantly-inherited syndrome of palmoplantar ker-
atoderma linked to a heightened suspectibility to oesophageal squamous cell carcinoma. The 
causative gain-of-function mutation is found in the gene for the inactive rhomboid protein iRHOM2 
and directly results in an increased maturation and activity of its substrate, the multi-ectodomain 
sheddase ADAM17. Recently, we have shown that patient-derived and HPV E6/E7-immortalised 
keratinocytes recapitulate many important features seen in TOC skin: the predominant cellular local-
isation of increased levels of mature ADAM17 shifts from the cis-Golgi to the plasma membrane, 
accompanied by an enhanced secretion of ADAM17 substrates like TNFα and Amphiregulin and 
an upregulation of the EGFR pathway. Using a collagen-based organotypic culture system, those 
findings have been translated to a three-dimensional, skin-like setting: H&E staining reveals a 
substantially thickened, more invasive histology for the epidermal portion of the organotypic, most 
likely based on a EGFR-driven hyperproliferation of keratinocytes. This is supported by immunoflu-
orescence staining for the hyperproliferation marker Cytokeratin 16, which is increasingly expressed 
in the suprabasal layers. Further stainings, indicating a strong membranous localisation of mature 
ADAM17 and enhanced suprabasal expression of the EGFR, also correspond with the results from 
the experiments on monolayer keratinocyte cultures. A small molecular inhibitor of ADAM17 has 
been successfully used in monolayer keratinocyte cultures, alleviating several TOC-related features, 
such as increased growth factor shedding and hyperproliferation. In a next step, we plan to treat the 
3D model with the same inhibitor, in order to examine its effect on the distinct disease phenotype 
of the skin equivalent. Furthermore, we will assess the feasibility of a topical application of the 
compound, potentially by conjugating it with novel polymeric nanocarriers.    
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Inactivation of autophagy alters the lipid composition of sebum
H Rossiter, G Stübiger, U König, F Gruber, V Botchkov, M Buchberger, M Ghannadan, 
S Sukseree, L Eckhart and E Tschachler Medical University of Vienna, Vienna, Austria
Autophagy is a lysosomal degradation and recycling mechanism for cellular constituents. In adipo-
cytes, autophagy is also involved in lipid droplet formation and maintenance. Sebaceous glands are 
derived from epidermal cells and release lipids by holocrine secretion. We have now investigated 
the contribution of autophagy to sebaceous gland biology by inactivating an essential autophagy 
gene, Atg7, in epidermal keratinocytes and their progeny by means of the cre/LoxP system under 
the control of the keratin 14 promoter (K14-Cre Atg7f/f). Such mice exhibit largely normal skin 
architecture but have enlarged sebaceous glands and aberrantly differentiating sebocytes in the 
preputial gland, a specialized form of sebaceous gland. The hair coat of old male K14-Cre Atg7f/f 
mice is oily and scruffy and aged male mice exhibit increased levels of hair loss. Western blot 
analysis revealed active conversion of LC3 I to autophagosome-associated LC3 II in normal but not 
in mutant preputial glands as well as accumulation of p62 in the latter. The lipid profiles of extracts 
from preputial glands and from the surface of dorsal hair were altered in the absence of epithelial 
autophagy. Preputial glands contained less palmityl acetate, a pheromone component, while in 
hair lipids, wax esters were increased and triglycerides and free fatty acids were decreased in K14-
Cre Atg7f/f mice. Mass spectrometric analysis of hair lipids showed that unsaturated fatty acids of 
medium length were proportionately increased in wax esters, while shorter and very long chain 
fatty acids were decreased relative to control extracts. We conclude that autophagy contributes to 
the control of lipid composition of the sebum.    
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Investigation of the endocannabinoid system in atopic dermatitis
N Balogh,1 E Lisztes,1 I Szabó,1 N Vasas,1 ÁGNES Angyal,1 R Papp,1 R Paus,2 T Biro1 
and A Oláh1 1 DE-MTA “Lendület” Cellular Physiology Research Group, Department of 
Physiology, University of Debrecen, Debrecen, Hungary and 2 Institute of Inflammation and 
Repair, University of Manchester, Manchester, United Kingdom
Disturbances of the cutaneous barrier functions (CBF) may lead to high prevalence diseases such 
as atopic dermatitis (AD). It has already been shown that the endocannabinoid system (ECS) is able 
to modulate multiple elements of the CBF (e.g. via inhibition of keratinocyte differentiation, etc.). 
Therefore, in our current study we aimed at investigating expressional alterations of members of 
the ECS in AD patient-derived lesional (AD-HEK) and non-lesional keratinocytes (AD-NHEK) in 
comparison with cells obtained from healthy individuals (NHEK). Moreover, we also intended to 
identify differences in the expression patterns (EP) of selected “barrier-” or “AD-relevant” genes 
during the differentiation of these cells. Keratinocytes were isolated via enzymatic digestion from 
shave skin biopsies. Alterations in the gene EPs during differentiation were investigated by comparing 
proliferating (harvested at ~70% confluence) and differentiated (harvested 2 days after confluence) 
cultures by RT-qPCR and Western blot. We found that EP of several genes (keratin K1, K15, loric-
rin, filaggrin and aquaporin-3) were altered in AD-patients as compared to healthy individuals. 
Moreover, we showed that EPs of Toll-like receptor-2 and 3, as well as of occludin (OCLN) and the 
endocannabinoid degrading enzyme fatty acide amide hydrolase (FAAH) were different between 
AD-HEKs and AD-NHEKs. Further, Western blotting indicated that (despite expressing its mRNA) 
AD-HEKs were unable to express FAAH at the protein level, and, upon differentiation, expressed 
less OCLN compared to AD-NHEKs or NHEKs. Our results implicate that the elevation of the local 
endocannabinoid tone (developing due to the post-transcriptional loss of FAAH expression), via 
inhibiting the physiological differentiation process (and, probably, the appropriate OCLN expres-
sion), might contribute to the development of the barrier-disruption in AD.    
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Lipidomic approach to evaluate the neutricosmetical effect of borage oil on coconuut oil 
diet-induced epidermal hyperproliferation in guinea pig skin 
J Shon,3 C Lee,2 J Hwang,1 Y Cho1 and K Liu3 1 Graduate School of East-West medical 
Science, Kyung Hee University, Yongin, Republic of Korea, 2 Division of Bioscience and 
Biotechnology, Konkuk University, Seoul, Republic of Korea and 3 College of Pharmacy, 
Kyungpook National University, Daegu, Republic of Korea
Skin lipid metabolites of guinea pig fed on coconut oil or borage oil were analyzed using direct 
infusion nanoelectrospray-ion trap mass spectrometry and multivariate analysis. Epidermal hyper-
proliferation was induced in guinea pigs by a hydrogenated coconut oil diet. After coconut oil 
administratin for 8 weeks, guinea pigs were fed on coconut oil (HCO, n=7) or borage oil (HCOB, 
n=7) for additional 2 weeks. Group fed on borage oil diet (BO, n=7) for 10 weeks was also prepared. 
BO and HCO fed groups were clearly discriminated from each other on PLS-DA score plot, and 
major metabolites contributing to the discrimination were assigned as triglycerides (TGs), phospha-
tidylcholines (PCs), phosphatidylserines (PSs), and phosphatidylinositols (PIs). TGs with high total 
carbon number (> 52) and PCs, PSs and PIs with high degree of fatty acyl chain unsaturation (double 
bond > 3) were positively correlated with BO fed group. When BO was fed on HCO-treated mice, 
levels of TGs, PCs, PSs, and PIs were recovered to the levels in BO diet group. Therefore, these 
lipid markers can be used to understand coconut oil-induced edpidermal hyperproliferation in skin.   
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MALDI-MSI analysis of active ingredients of emollient used to treat atopic dermatitis and its’ 
disposition in skin equivalent samples after topical administration
C Mitchell,1 M Donaldson,2 M Clench1 and S Francese1 1 Biophysics, Sheffield Hallam 
University, Sheffield, United Kingdom and 2 Stiefel, Stiefel, a GSK Company, Uxbridge, 
United Kingdom
MALDI-MSI is a powerful tool able to decipher compounds in a complex mixture measuring the 
abundance and the distribution of molecular ions from a given specimen. Recent dermatological 
studies have focused on active ingredients of emollients, formulated to support barrier function of 
the skin and for protection against physical and chemical stress. In this study we investigated the 
ionisation efficiency of light liquid paraffin (LLP) based emollients via MALDI-MSI with the eventual 
aim of tracing the topical treatment and responses to it within skin ultra-structural layers. Commercial 
living skin equivalent samples were topically treated with a Stiefel GSK emollient and incubated for 
24 hours. After incubation, excess formulation was removed with buffer solution and left to dry. The 
snap frozen samples were sectioned and thaw mounted onto glass slides. LLP in chloroform and the 
Stiefel GSK emollient standards in water were spotted off target and were dried. A matrix solution 
(5mg/ml α-CHCA and aniline, 70% MeOH / 0.2% TFA) was then sprayed onto the tissue section 
and the spotted standards using an automated sprayer. Images acquired on a Synapt G2TM HDMS 
Mass Spectrometer enabled the visualisation of a number of markers which corresponded for the 
presence of LLP in the emollient standard and also in the emollient treated LSE sample. A spatial 
resolution of 50μm was sufficient for the visualisation of the microenvironment of the epidermis. It 
could be shown via epidermal markers of the tissue that the emollient had penetrated the stratum 
corneum and was localised in the epidermis using the paraffin markers. MALDI-MSI has been shown 
to be a tool useful for the analysis of emollient disposition in skin.    
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Model Stratum Corneum Membranes with Sphingosine, Phytosphingosine and Dihydrosphin-
gosine Ceramides: Permeability & Biophysics
B Skolova, K Vavrova, K Hudska and K Palat Charles University in Prague, Faculty of 
Pharmacy, Hradec Kralove, Czech Republic
Ceramides (Cer) together with free fatty acids and cholesterol form the intercellular space of the 
uppermost skin layer stratum corneum (SC). In this work, we focused on naturally occurring Cer 
based on sphingosine (Cer NS), phytosphingosine (Cer NP) and dihydrosphingosine (Cer NdS) and 
their effect on membrane permeability. Subsequently we aimed to elucidate some of the aspects 
of the internal organization of these membranes by biophysical methods. We prepared SC model 
membranes containing equimolar mixture of the appropriate Cer (NS, NP, NdS), lignoceric acid 
(LA) and cholesterol with 5 wt% cholesterol sulfate. Permeability experiments showed differences 
in the electrical impedance and flux of two model drugs of the studied membranes (most permeable 
were those with Cer NP). For the purpose of infrared spectroscopy measurement we prepared model 
membranes containing deuterated compounds (Cer and/or LA) that enabled us follow the behavior 
of the lipid chains separately and simultaneously. At the skin temperature, the Cer acyl chains are 
well ordered, while sphingosine chains favoring a looser gauche conformation. The very tight ort-
horhombic lateral packing is present in all membranes, but at a lower ratio in the Cer NP-containing 
membranes compared to Cer NS-based ones. The Cer NP and NdS-containing membranes show 
higher thermal stability of ordered domains but less miscibility with LA. The powder X-ray diffraction 
confirmed the differences in lipid miscibility. The monolayer studies (Langmuir isotherms, atomic 
force microscopy) confirmed the different packing of these Cer with different polar head structure. 
It seems that the individual Cer contribute to the skin barrier properties by different mechanisms.   
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Modeling atopic dermatitis in vitro using Staphylococcus enterotoxin B and thymic stromal 
lymphopoietin treatment of keratinocytes
ÁGNES Angyal, N Vasas, L Ambrus, D Bodnár, IL Szabó, AG Szöllösi and T Bíró DE-MTA 
“Lendület” Cellular Physiology Research Group, Department of Physiology, University of 
Debrecen, Debrecen, Hungary
Atopic dermatitis (AD) is a chronic inflammatory skin disease commonly associated with structural 
abnormalities of the epidermis and chronic immune activation. Although AD is classically con-
sidered as a cutaneous barrier function-dependent disease linked with mutations of the filaggrin 
gene (FLG),recent research has shown that it may develop in the absence of such a genetic defect. 
Indeed, abnormalities in the cutaneous immune functions caused by the colonization of the epi-
dermis by certain microbial organisms (e.g. Staphylococcus aureus), and the resulting increase in 
the production of pro-inflammatory mediators by keratinocytes (e.g. thymic stromal lymphopoietin 
[TSLP]) is now considered an important factor in the pathogenesis of AD. However, further research 
into effective therapies based on these new data is hindered by lack of effective model systems. We 
aimed at mimicking the AD-like environment found in the lesional skin of AD patients by treating 
keratinocyte cell lines and primary normal human epidermal keratinocytes (NHEKs) with mediators 
known to present in such lesions, namely with Staphylococcus enterotoxin B (SEB) and TSLP (as 
a model for pathological microbial colonization and keratinocyte-induced inflammation, respec-
tively). The effectiveness of SEB-TSLP treatment was determined by measuring the production of 
pro-inflammatory mediators. On keratinocyte cell lines, expressions of IL1α, IL6, IL8, CCL17, TNFα 
and NGF were significantly increased, pointing to the initiation of pro-inflammatory processes on 
these cells. On NHEKs the treatment had similar effects, although the expression of NGF did show 
significant change. Interestingly, the level of two differentiation markers known to participate in 
effective barrier formation, FLG and loricrin, were decreased upon SEB-TSLP application suggesting 
impairment of barrier functions. Collectively, these findings suggest that our model could effectively 
simulate changes characteristic of AD-lesions.    
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New models of human “fragile skin” developed in vitro on human keratinocytes and recon-
structed epidermis 
M Galliano, H Hernandez-Pigeon, C Carrasco, H Duplan, N Castex-Rizzi and S Bessou-
Touya R&D, Pharmacologie in vitro, Pierre Fabre Dermo-Cosmétique, Toulouse, France
Recently, we have shown that “fragile skin” is perceived to occur in a substantial proportion of 
individuals from any given country, particularly in the age range of 15–34 years, regardless of skin 
type (Haftek et al., 2013). To our knowledge, there is no specific or discriminating in vitro model of 
“fragile skin”. The aim of this study was then to generate and characterize cellular and tissue models 
of ”fragile skin” using normal human keratinocytes and reconstructed human epidermis based on a 
new method of applying a double stress. The protective effect of Rhealba® oat plantlets extract was 
evaluated on these models. We firstly generated models of barrier–weakened cells or reconstructed 
epidermis by treatment with sodium dodecyl sulphate (SDS) and we secondarily exposed them to 
an environmental stress of dehydration. The last stressor impact was investigated by monitoring 
the expression of key structural proteins using immunolabelling and the secretion of inflammatory 
cytokines using ELISA. The protective effect of Rhealba® oat plantlets extract was evaluated on these 
models. We observed that in “fragile cells” secondarily exposed to a dehydration stress, the IL1a 
and IL8 productions were dramatically increased as compared to individual stresses. Barrier func-
tion was also severely hindered as shown by worse alteration of the cytosqueleton, disappearance 
of keratohyalin granules in the granular layer and a marked reduction or disorganization of both 
filaggrin and claudin 1 proteins. Therefore, the specific, amplified response observed after the last 
stress could hence be considered as a hallmark of “fragile skin”. Rhealba® oat plantlets strongly 
protected against barrier dysfunction and modulated the inflammatory response. This extract could 
be beneficial for preventing the “fragile skin” from severe homeostasis imbalance.    
Epidermal Structure and Function | ABSTRACTS
www.jidonline.org   S49
280
No difference in skin inflammation between atopic dermatitis patients with or without fil-
aggrin mutation
Z Dajnoki,1 G Mócsai,1 A Kapitány,1 K Gáspár,1 G Emri,2 I Veres,2 B Nagy,3 L Beke3 and 
B Dezso3 1 Division of Dermatological Allergology, Department of Dermatology, Faculty 
of Medicine, University of Debrecen, Debrecen, Hungary, 2 Department of Dermatology, 
Faculty of Medicine, University of Debrecen, Debrecen, Hungary and 3 Department of 
Pathology, Faculty of Medicine, University of Debrecen, Debrecen, Hungary
Much evidence was published about that inflammatory cytokines can impair skin barrier. In contrast, 
the opposite question if barrier alterations affect keratinocyte (KC) immune responses remains less 
studied. We sought to investigate whether the immune-mediated skin inflammation, KC function, 
T and dendritic cell count differ between severe atopic dermatitis (AD) patients with genetic or 
acquired filaggrin (FLG) loss. Skin biopsies of severe FLG mutant and wild type AD patients and 
controls were analyzed by immunostaining. Barrier structure protein FLG was detected to demon-
strate FLG loss. Inflammatory Th2 polarising cytokines (TSLP, IL-33) and CCL27 chemokine, char-
acteristically expressed by KCs in the lesional AD skin, were also stained. Histological severity (HS) 
markers, CD3+ and CD11c+ cell counts were also investigated. Slides were digitalized by whole 
slide imaging, allowed us to quantify and compare protein levels. Correlations were calculated. 
Compared with controls, in both AD groups, FLG levels were found significantly lower, whilst 
the same level of FLG was measured in the AD groups. Concerning the levels of all investigated 
parameters, no significant differences were found between the two AD groups. The expression of 
the investigated cytokines and chemokine showed significant correlation with HS markers. Our 
findings suggest that immune mediated skin inflammation in the skin of AD patients show the same 
amount of immune cells and KC derived inflammatory milieu irrespective of the origin of FLG loss, 
which may indicate that genetic FLG mutation in KCs does not influence the innate immune func-
tion of these cells in different manner. Results of the correlations demonstrated that KC’s immune 
activation is connected rather to the severity of the disease, then to the origin of barrier alterations.   
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Organic osmolytes increase keratinocyte tight junction barrier function and protein expression 
C El Chami,1 I Haslam,1 M Steward2 and CA O’Neill1 1 Faculty of Medical and Human 
Sciences, University of Manchester, Manchester, United Kingdom and 2 Faculty of Life 
Sciences, University of Manchester, Manchester, United Kingdom
The preservation of water is critical for terrestrial organisms and the epidermis is a major permea-
bility barrier to water loss from within the body. The epidermal barrier is formed by both the highly 
keratinised stratum corneum as well as the tight junctions. These are multi-protein complexes 
existing between keratinocytes in the stratum granulosum. Mechanisms by which the keratinocytes 
themselves conserve water, such as osmolyte accumulation are also important to epidermal barrier 
function, helping to maintain cell volume during osmotic stress. Yet the cellular mechanisms of 
water homeostasis are largely unexplored in skin and nothing is known regarding how cellular 
and extracellular mechanisms may interact. We hypothesized that intracellular and extracellular 
mechanism of water homeostasis must be linked and hence we tested this hypothesis by investigating 
the effects of organic osmolytes on tight junction protein expression and function in ex vivo human 
skin and human primary keratinocytes. Human skin biopsies (6 mm) were cultured for 72 hours in 
the presence of organic osmolytes, taurine and betaine, and the expression of claudin-1,-4,-7 and 
-12 was investigated by immunostaining. The data showed a significant increase in the intensity of 
staining of claudin-1,-4 and -7 in human skin incubated with betaine or taurine. However, there was 
no change in claudin-12. The role of organic osmolytes in the control of tight junction function was 
tested in primary human epidermal keratinocytes using measurements of transepithelial electrical 
resistance (TEER). Treatment of keratinocytes with organic osmolytes betaine or taurine resulted in a 
significant increase in TEER over 3 days in culture. These data show that organic osmolytes induce 
expression of specific tight junction proteins and an increase in tight junction barrier function. We 
speculate that organic osmolytes may contribute to the barrier function of the epidermis through a 
direct effect on tight junction structures.    
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Osmotic Stress Modulates Clonogenic Potential, Intracellular Oxidation, ATP levels and 
Cytokines Release in Human Epidermal Keratinocytes 
M Dumas, I Krolikiewicz-Renimel, M Juan, E Leblanc, C Marteau, O Jeanneton and 
S Schnebert Living Sciences, LVMH RECHERCHE, Saint Jean De Braye, France
The epidermis, the outer layer of the skin, has to continuously deal with dehydration due to exposure 
to environmental stressors of the barrier function (pollutants, UV light, cleaning products …) and/
or to dry air. At the cellular level dehydration induces a hyper-osmotic environment. The present 
study investigates the impact of hyper-osmotic conditions on normal human epidermal keratinocytes 
(NHEK). Four parameters were investigated on NHEK: the colony (clones) forming efficiency of the 
progenitors using Green’s method and image analysis, the intracellular oxidation by the H2DCF-DA 
probe fluorescent assay, the cellular ATP levels using a luciferin/luciferase bioluminescent assay, and 
cytokines release by a multiplex immunofluorescent device. NHEK primary cultures were exposed 
or not (control) to various hyper-osmotic (HO) conditions such as NaCl (25 or 50 mM) or sorbitol 
(100 or 200 mM) for various times depending on the parameter investigated: 24h for cytokines, 
intracellular oxidation and ATP pool and 8 days for cellular clonogenicity. When NHEK were 
exposed to the calibrated HO stresses, we observed a significant increase of IL-4 (x7), IL-6 (x3), IL-8 
(x3), TNF-a, MCP-1 and VEGF (x4) release with more intracellular oxidation of the H2DCF probe 
(+17% to +32%). We also showed a reduction of the ATP-induced bioluminescence indicating a 
lower cellular ATP level (-10% to -25%), and a decrease of the keratinocyte progenitors clonogenic 
potential (-18% to -75%). Interestingly, we observed that the most potent keratinocyte progenitors 
(giving rise to the largest colonies of cells) were the most affected by HO environment. These data 
demonstrate that hydric stress impacts a broad spectrum of key physiological parameters of epider-
mal keratinocytes including release of inflammatory mediators, intracellular oxidation, energetic 
status and regenerative capability.    
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PAR-2 activation and serpin inhibition is independent of the catalytic activity of the mem-
brane-bound serine protease prostasin
G Crisante,1 S Frateschi,1 J Iwaszkiewicz,2 V Zoete2 and E Hummler1 1 Pharmacology 
& Toxicology, University of Lausanne, Lausanne, Switzerland and 2 Swiss Institute of 
Bioinformatics, Lausanne, Switzerland
Serine proteases generally exert their function through a catalytic triad. Our previous in vitro studies 
strongly suggested a non-enzymatic function of the serine protease prostasin (CAP1/Prss8). In the 
present work, we over-expressed the catalytically inactive form of CAP1/Prss8 in mice and then 
asked whether we can rescue the obtained phenotype. Since serine protease activity needs to be 
tightly regulated, we also asked the question whether a serpin as a putative serine protease inhib-
itor is able to block CAP1/Prss8 in vitro and in vivo. Our results suggest for the first time a novel 
inhibitory interaction between the serine protease CAP1/Prss8 and its serine protease inhibitor 
serpin. Moreover, we demonstrate that the CAP1/Prss8 catalytic triad is dispensable for activation 
of PAR2 and inhibition by serpin suggesting a new inhibitory mechanism that does not include 
the reactive center loop.    
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Permeability barrier function in the withdrawal dermatitis after stopping topical corticoste-
roids in murine models 
T Lin,1 J Santiago,2 K Wei,3 H Sheu,3 C Tsai3 and C Wu3 1 Institute of Clinical Medicine, 
College of Medicine, National Cheng Kung University, Tainan, Taiwan, 2 Dermatology, 
Hospital General Universitario de Ciudad Real, Ciudad Real, Spain and 3 Dermatology, 
National Cheng Kung University Hospital, National Cheng Kung University, Tainan, Taiwan
Rebound flare of dermatitis or hypersensitive skin often occur after the cessation of topical cortico-
steroid (TCS) of long term use. The mechanism remains uncharacterized. Some hypotheses include 
compensatory vessel dilation induced by unbalanced nitric oxide or negative effects on the skin 
barrier including permeability and antimicrobial functions. Here we investigated the “withdrawal 
dermatitis (WD)” induced by cessation of long term application of TCS, regardless of the original 
dermatoses. We studied the inflammatory cytokines and barrier functions of WD after stopping 
topical application of clobetasol propionate (CP) of 8-week use on dorsal skins of SKH1-Hrhr hairless 
mice. Petrolatum, the very common therapy for dryness and sensitive skin, or topical application 
of cimetidine, an H2 antagonist enhancing skin barrier functions, were concomitantly applied in 
order to compare the beneficial effect on WD. Transepidermal water loss (TEWL) increased most 
significantly on 2 to 3 days after stopping CP, revealing the progressing perturbed permeability 
barrier functions despite the termination of TCS. Real-time PCR analyses showed that TNF-α and 
IL-1α gradually increased and remained highly expression even up to 5 days after stopping CP. 
Concomitant topical application of petrolatum improved hydration of the stratum corneum of the 
WD, but only showed a trend to less-increased TEWL, whereas topical cimetidine prevented the 
increase of TEWL in WD significantly. WD which develops after stopping TCS of long term use 
is consistent with the rapidly evolving perturbed barrier functions and lasts for up to 5 days in the 
murine model. Topical application of cimetidine can be a novel barrier therapy after stopping TCS, 
accelerating the recovery from WD.    
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Protein fragments of the S100 fused-type Proteins Filaggrin-2 and Hornerin modulate kera-
tinocyte responses 
K Blankenburg, B Hansmann, T Latendorf, JM Schröder and U Gerstel Dermatology, 
University Hospital of Schleswig-Holstein, Kiel, Germany
Filaggrin-2 (FLG2) and Hornerin (HRNR) belong to the S100 fused-type protein (SFTP) family. 
Their genes, located within the epidermal differentiation complex, encode essential components 
maintaining epithelial barrier homeostasis and functions. The two proteins are produced and proteo-
lytically processed within the stratum granulosum and stratum corneum of human epidermis. Their 
proteolytic processing is hardly investigated and probably results from endogenous proteases or even 
exogenous factors derived of commensal microbes. In healthy skin those proteolytically processed 
fragments are not in contact with the living epidermis. In case of wounding then the fragments might 
be present in deeper skin layers and affect the living cells. It has been shown before that HRNR is 
induced in wound margins. Here the question was addressed how C-terminal fragments of these 
proteins influence the morphology, cellular response, or gene expression profile of cultured human 
primary keratinocytes. Preliminary results show that both fragments are not cytotoxic as tested by a 
lactate dehydrogenase assay. Immunofluorescence analysis of cultured keratinocytes treated with 
the two fragments clearly showed an interaction of both, as they can be detected on or within the 
cells, whereas staining was absent in untreated controls. The effect of FLG2 and HRNR was tested 
in a scratch assay, a model for wound closure, where artificial ‘wounds’ are created by scratching a 
confluent cell monolayer with a tooth pick. Results so far indicate a changed keratinocyte migration 
or proliferation in samples treated with either FLG2 or HRNR compared to untreated controls. In 
conclusion, the results indicate that both proteins may be involved in the regulation of migration, 
proliferation, and re-differentiation during wound healing and closure.    
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Pseudoceramide stimulates PPARα expression and inhibits glucocorticoid-induced 11β-hy-
droxysteroid dehydrogenase type 1 in a murine model of atopic dermatitis 
S Lee,1 M Jung,1 S Oh,1 S Jeong2 and S Lee1 1 Department of Dermatology, Yonsei University 
College of Medicine, Seoul, Republic of Korea and 2 Research Division Neopharm Co., Ltd, 
Daejeon, Republic of Korea
Pseudoceramide has been successfully used in barrier repair therapy in atopic dermatitis (AD) 
and demonstrated to reduce the adverse effects of topical glucocorticoids (GC). To understand the 
molecular mechanisms, we investigated whether PC-9S (myristoyl/palmitoyloxostearamide/aracha-
mide MEA), one of the pseudoceramides, can modulate the expression of PPARα, TLR2 and topical 
GC-induced 11ß-hydroxysteroid dehydrogenase type 1 (11β HSD1) in a hapten (oxazolone)-induced 
AD mice model (Ox-AD mice). Ox-AD mice (5% ox sensitization, 0.5% ox repeated once every 
other day for 20 days) were topically treated twice daily with either 0.6% or 1.2% PC-9S-containing 
formulation or vehicle for 4 days. PC-9S normalized the mRNA and protein expressions of PPARα 
which were decreased in Ox-AD mice and even significantly increased PPARα expression com-
pared to that of the untreated control in a concentration-dependent manner. PC-9S inhibited the 
ox-induced increase of the TEWL, surface pH, and mast cell infiltrates also prevented the decline 
of cathelin-related antimicrobial peptide C expression in Ox-AD mice. Then, Ox-AD mice were 
treated with topical GC (clobetasol 17-propionate) twice a day for 4 days with or without PC-9S 
co-applications (twice daily, 3 days). Combined treatment of PC-9S suppressed the topical GC-in-
duced upregulation of 11β HSD1 and showed preventive effects on GC-induced epidermal atrophy, 
reduced loricrin expression, and reduced barrier recovery rate. PC-9S prevented the GC-induced 
increase of TLR2 mRNA and protein expression in keratinocytes. Collectively, our results suggest 
that the beneficial effect of pseudoceramide PC-9S on the permeability and antimicrobial barrier 
and the anti-inflammatory activity is partially mediated by PPARα stimulation. In addition, inhibi-
tion of 11β HSD1 and TLR2 expression by PC-9S might contribute to the reducing adverse effects 
associated with topical GC therapy.    
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Pyrrolidone carboxylic acid levels or caspase-14 expression in the corneocytes of lesional 
skin correlate with clinical severity, skin barrier function and lesional inflammation in atopic 
dermatitis
E Choi1 and M Jung2 1 Dermatology, Yonsei University Wonju College of Medicine, Wonju, 
Republic of Korea and 2 Dermatology, Yonsei University Wonju College of Medicine, Wonju, 
Republic of Korea
Dry skin in atopic dermatitis (AD) mainly results from barrier impairment due to deficiency of 
ceramide and natural moisturizing factors including pyrrolidone carboxylic acid (PCA) in stratum 
corneum (SC). Caspase-14 cleaves filaggrin monomers to free amino acids and their derivatives such 
as PCA, contributing natural moisturizing factors. Cytokines in the corneocytes represent cutaneous 
inflammation severity of AD patients. To analyze the correlations of PCA, caspase-14 and cytokines 
in corneocytes with clinical severity, barrier function, and skin inflammation, those were quantitated. 
A total of 73 persons were enrolled: 21 patients with mild AD, 21 with moderate-to-severe AD, 13 
with X-linked ichthyosis (XLI) as a negative control for filaggrin gene (FLG) mutation, and 18 healthy 
controls. Skin barrier functions such as basal transepidermal water loss (TEWL), stratum corneum (SC) 
hydration and skin surface pH were measured. To collect corneocytes, stripping with D-squame® 
discs was done on lesional and non-lesional skin. And then PCA was isolated from D-squame® 
discs and quantitated by LC-MS/MS. Cytokine assays were performed. The quantity of PCA and 
caspase-14 was decreased in inflammatory lesions compared to non-lesion in AD patients. And 
the amounts of PCA and caspase-14 in the lesion of AD patients correlated with clinical severity 
as determined by eczema area and severity index score and the skin barrier functions. Also, the 
expressions of TNF-α and IL-13 inversely correlated with PCA quantity. The quantity of PCA or 
caspase-14 in the corneocytes of the lesional skin of AD patients reflect the clinical severity, skin 
barrier function and the degree of lesional inflammation.    
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Raman spectroscopy: an innovative way to compare the molecular signatures of normal 
and xerotic skins
S Bordes,1 M Manfait,2 A Baillet-Guffroy3 and B Clos1 1 SILAB, St-Viance, France, 2 CNRS 
6237, Reims, France and 3 EA4041, Paris, France
Xerosis is a common skin disorder usually known as “dry skin”. Phenotypic characteristics are dis-
rupted stratum corneum and dehydration. In order to develop dedicated treatments, it is important 
to understand the molecular physiopathology of these skins. The purpose of the present study was 
to carry out an in vivo and non-invasive study of the molecular signatures of Xerotic Skin (XS) versus 
Normal Skin (NS). The study compared 15 healthy (NS) and 19 xerotic (XS) volunteers following 
three tests: biometrological assessments was used to quantify hydration, Trans Epidermal Water 
Loss (TEWL), and pH using respectively Corneometer®, Tewameter® and skin-pH-meter®; HPLC 
(high performance liquid chromatography) was used to study lipids composition and in vivo Raman 
spectroscopy was used to determine lipids organization. Biometrological assessment confirmed 
that XS had a higher TEWL and were less hydrated, reflecting a less effective barrier function, 
whereas the pH level was not modified. Molecular analysis by HPLC revealed changes in the class 
of ceramides and in their structural micro-heterogeneity. After in vivo Raman spectroscopy anal-
ysis, all spectra were subjected to the same automated pre-processing protocol and then revealed 
modifications of proteins secondary structures (keratins) and modifications of the conformational 
order and interchain organization in the lipids class. We performed an innovative study highlight-
ing that the most important biological phenomenon involved in the physiopathology of XS is the 
lipids composition and organization. Although further investigations are in course for correlating 
all these results, our present study provides a new insight on the in vivo molecular xerotic skin 
characterization and contributes to a better comprehension of the physiopathology of these skins. 
The same approach should be used to detect specific molecular signatures of pathological skins 
such as atopic dermatitis or psoriasis. In the long-term, the results generated could serve as a basis 
for the development of specific treatments.    
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Realization a complex skin equivalent tissue
C Casale,1 G Imparato,2 F Urciuolo1 and PA Netti1 1 Center for Advanced Biomaterials for 
Health Care@CRIB, Istituto Italiano di Tecnologia, Naples, Italy and 2 Center for Advanced 
Biomaterials for Health Care@CRIB, Istituto Italiano di Tecnologia, Naples, Italy
The aim of this work is the realization of a three-dimensional human skin equivalent tissue (3D-
HSE) completely made up by endogenous extra cellular matrix (ECM). The realization of 3D-HSE 
has been pursued by means of a bottom-up tissue engineering strategy that firstly comprises the 
fabrication of functional micro-metric tissue precursors (μTPs) through dynamic seeding of fibroblasts 
on biodegradable porous microbeads with a controlled and tunable degradation rate. Then μTPs 
have been assembled in a 3D dermis tissue and the epidermal cells are lastly seeded on the top of 
dermal equivalent. In the development of epithelial stratum is important to maintein the culture 
submerged to allow complete epidermal cells coverage, melanocytes organization along epidermal 
basal membrane and early keratinocytes stratification, and later raising the developing culture to 
the air-liquid interface thus promoting epidermal differentiation. Epidermal differentiation markers 
have been investigated by means of the immunofluorescence analysis while collagen was assesses 
by multiphoton microscopy analysis. The functional endogenous dermis has a crucial role in the 
morphogenesis of a pluristratified epidermis. Transmission electron microscopy well show the fine 
structure of the dermal-epidermal junction confirming that epidermal layer is well anchored to the 
dermis. Moreover dermis-epidermis cross-talking is guaranteed as proved by the presence of basal 
membrane and this structure has a characteristic rete ridge morphology with typical epidermis 
appendages going deep through the underlying dermis resembling bulge-like structure. In view of 
its complexity, this skin model can be specifically used for tackling various problems in the chem-
ical/pharmaceutical and cosmetics industry. Since an endogenous ECM is present it is possible to 
study not only the cellular response but also the ECM response in terms of change in assembly as 
well as composition to a drug.    
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Significantly Improved Barrier Function of 3D Epidermal Keratinocyte Models 
S Bärtschi,1 F Morf,2 C Adlhart,2 S Mathes,2 G Imanidis,3 U Graf-Hausner2 and P Girling1 1 
CELLnTEC Advanced Cell Systems, Bern, Switzerland, 2 ZHAW, Wädenswil, Switzerland and 
3 FHNW, Basel, Switzerland
Methods for establishing fully stratified 3D epidermal keratinocyte models were first published over 
20 years ago. Commercially available 3D models exhibiting the characteristic basal, granular and 
cornified epidermal layers have been extensively characterised, and provide an accurate model of 
the in vivo situation in many respects. However traditional 3D epidermal models all demonstrate 
one significant weakness, namely poor barrier function compared with the in vivo epidermis. For 
example a validation study found that a variety of test compounds penetrated commercially available 
EpiDerm and EpiSkin models 2 – 8x faster than in vivo skin (depending on the characteristics of the 
compound). We hypothesized that the poor barrier function may be due to the mix of components 
in standard culture media that stimulate proliferation, but inhibit keratinocyte differentiation. In 
this study, a variety of customised culture media (designed for greater differentiation) and culture 
protocols (including low humidity) were evaluated for their ability to influence the barrier function 
of 3D epidermal models. Penetration of hydrophilic and lipophilic test chemicals into both 3D 
models and in vivo skin was evaluated by Raman Spectroscopy. Results indicated that the media 
and culture conditions significantly influenced the barrier function of the 3D models. For exam-
ple, barrier function was found to be improved by up to 50%, as measured by the penetration of 
caffeine (hydrophilic) or ferulic acid (more lipophilic). In these improved models, barrier function 
was typically within 10-20% of the values obtained using Raman Spectroscopy on in vivo skin. 
Overall our results indicate that customising both the culture medium and culture protocol with 
improved differentiation in mind can significantly improve the barrier function of 3D epidermal 
models. Combinations of these approaches are now being explored, with the goal to create an in 
vitro barrier equal to that observed in vivo.    
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Silencing of TMEM45A gene in human keratinocytes alters some differentiation markers but 
does not impede epidermal morphogenesis
A Hayez,1 J Malaisse,1 C Lambert de Rouvroit,1 C Michiels2 and Y Poumay1 1 Cell and Tissue 
Laboratory, URPhyM-NARILIS, University of Namur, Namur, Belgium and 2 URBC-NARILIS, 
University of Namur, Namur, Belgium
TMEM45A (DERP7, DNAPTP4 or FLJ10134) belongs to a large gene family encoding transmem-
brane predicted proteins. Despite its incomplete characterization, convergent results show that 
TMEM45A is highly expressed in normal human epidermal keratinocytes. Very high TMEM45A 
expression during epidermal keratinization indicated its correlation with the process, thereby sug-
gesting its functional involvement. To characterize roles of TMEM45A in keratinocytes, we used 
lentivirus-mediated shRNA interference and analyzed first autocrine monolayers of normal human 
epidermal keratinocytes, in which a limited differentiation is induced by confluence. The efficacy of 
downregulation of TMEM45A mRNA/protein level was confirmed for two shRNA by qRT-PCR and 
Western blotting. As negative control, keratinocytes infected with lentiviral particles containing a 
non-target shRNA were cultured in identical conditions. As expected, differentiation of control was 
similar to the process characterized in non-infected keratinocyte cultures. After effective silencing, 
a preliminary kinetics suggests that differentiation is not blocked but rather delayed or incomplete 
when compared to control cultures. Indeed, a systematic decrease in relative mRNA levels of 
one early marker of differentiation (KRT10) and several late markers (LOR, FLG, IVL and TGM1) 
was observed in TMEM45A-silenced post-confluent keratinocytes. Moreover, a preliminary 3D-re-
construction of human epidermis on polycarbonate filter using TMEM45A-silenced keratinocytes 
showed very scarce histological alterations, suggesting that TMEM45A could be not essential for 
epidermal morphogenesis.    
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Targeting mitochondrial HSPs exhibits protective effect from environmental stressful condi-
tions: in vitro and in vivo studies 
C Gondran,2 C Plaza,2 L Mur,2 G Oberto,2 Y Ferreira,2 M Gorcea,1 R mcMullen,1 J Botto,2 
K Cucumel2 and N Domloge2 1 Ashland Specialty Ingredient, bridgewater, NJ and 2 Ashland 
specialty Ingredients, Sophia Antipolis, France
In response to external stresses, such as solar radiation and thermal shock, the skin has developed 
different adaptative mechanisms to keep its integrity and preserve the body. Among them, Heat 
Shock Proteins (HSPs) play a major role in limiting protein aggregation and misfolding. In addition 
to HSPs, cold stress response includes expression of specific proteins like CIRBP (Cold-Inducible 
RNA-Binding Protein) that acts as a RNA chaperone to facilitate translation in cold stress conditions. 
In the present study, we investigated the effects of an aquatic plankton extract, rich in diguanosine 
tetraphosphate, on the response of human keratinocytes exposed to different stress conditions. First, 
we observed a higher level of mtHSP70, mtHSP60 and cofactor HSP10, in ex vivo skin biopsies 
treated with the extract. Moreover, our results showed a reduction of the level of mitochondrial ROS 
(Reactive Oxygen Species) on keratinocytes treated with the extract before exposure to UVB or IRA 
stress. In addition, the level of CIRBP induced by mild hypothermia (32°C) was maintained close to 
the level of unstressed cells (37°C) when keratinocytes were treated with the extract prior to cold 
exposure. An in vivo study was performed to evaluate the efficacy of the extract to counteract the 
effects of a sudden change in temperature. Volunteers applied biofunctional and placebo creams 
on their thighs during the three week period before a thermal stress. Immediately after stress, mea-
surements of Transepidermal Water Loss (TEWL) and temperature with infrared thermal imaging 
were done. Our data demonstrated the positive modulation of the biofunctional on stressed skin. 
In conclusion, the modulation of mtHSPs in vitro correlates with markers of keratinocyte protection 
from environmental stressors. In vivo study confirms the protective effect of the extract.    
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Targeting the EGFR Signaling Network in Pemphigus Vulgaris for Clinical Therapy 
B Sayar,1 S Rüegg,1 C Luyet,1 E Schmidt,2 M Sibilia,3 M Siffert,1 M Suter,1 A Galichet1 and 
EJ Mueller1 1 University of Bern, Bern, Switzerland, 2 University of Luebeck, Luebeck, 
Germany and 3 Medical University of Vienna, Vienna, Austria
Intracellular signaling events contribute to desmoglein3 (Dsg3) antibody-mediated blistering in 
pemphigus vulgaris (PV). To exploit these findings for clinical therapy, the establishment of a 
comprehensive signaling network is required. We have recently reported that EGFR is activated 
within 24 hours in neonatal mice injected with the pathogenic Dsg3 antibody AK23 or PVIgG and 
that clinically approved EGFR inhibitors erlotinib and labatinib prevent blister formation. We now 
show that EGFR activation proceeds in a biphasic manner with a first peak occurring as early as 5 
minutes after AK23 treatment in cultured mouse keratinocytes and 30 minutes after AK23 injection 
in neonatal mice. Src, a potential mediator of EGFR activation, was increasingly phosphorylated 
under these conditions and Src inhibitors prevented loss of adhesion in cultured keratinocytes in a 
dissociation assay. The bipasic activation of EGFR in PV is reminiscent of p38 activation, however, 
a clinical trial in PV patients using p38 inhibitors failed to be successful. We found that inhibition of 
EGFR, which is required for normal tissue function, was only successful at concentrations preserving 
a median EGFR activity of 52% (95% confidence interval); blisters aggravated with levels of EGFR 
inhibition falling outside this range as further confirmed in conditional EGFR deleted mice. Under 
optimal EGFR inhibitor conditions, p38 activation and the increase in c-Myc, another relevant 
signaling molecule in PV, were prevented and their steady-state levels remained comparable to 
normal tissue levels. Together our results suggest that components of the EGFR signaling network 
are promising targets for future clinical trials in PV but their successful inhibition must select for 
treatment doses that retain a specific level of signal molecule activity to preserve tissue integrity. 
These findings might also be relevant for cancer therapy.    
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The effects of chloroform on Egr-1 dependent TSLP expression  in human HaCaT keratinocytes 
H Lee, H Bae, J Kim, W Ryu and S Son College of Medicine, Korea University, Seoul, Republic 
of Korea
Exposure to volatile organic compounds (VOCs) in the environment has been reported to exacerbate 
allergic inflammatory diseases, such as atopic dermatitis (AD). However, the exact mechanism 
by which VOCs induce an inflammatory response in the skin is poorly understood. It is known 
that thymic stromal lymphopoietin (TSLP) is an important factor in the initiation and maintenance 
of allergic inflammatory diseases including AD. The present study demonstrates dose-dependent 
increases of TSLP protein and mRNA levels in keratinocytes following exposure to chloroform. We 
further investigated the regulatory mechanisms of chloroform-induced TSLP expression in human 
keratinocytes. Chloroform induces early growth response-1 (Egr-1) protein expression in human 
keratinocytes, and this process was mediated by JNK1/2 and ERK1/2 signal pathway. Inhibition 
of phosphorylated JNK1/2 and ERK1/2 significantly down-regulated Egr-1 expression, which was 
subsequently associated with reduced TSLP expression in chloroform-exposed human keratinocytes. 
Moreover, treatment of Egr-1 siRNA abolished chloroform-induced TSLP protein levels and TSLP 
promoter transcriptional activation. Taken together, these findings suggest that in human keratino-
cytes, the up-regulation of TSLP by chloroform is induced through an Egr-1 dependent mechanism 
that requires the c-JNK and ERK pathways. Our results suggest that expose to chloroform may 
aggravate allergic skin disease such as AD by Egr-1 dependent TSLP regulation.    
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The role of Pparα in acute cutaneous barrier perturbation
S Blunder,1 R Rühl,2 M Schmuth1 and S Dubrac1 1 Dermatology, Innsbruck Medical 
University, Innsbruck, Austria and 2 Biochemistry and Molecular Biology, University of 
Debrecen, Debrecen, Hungary
Pparα belongs to the superfamily of nuclear hormone receptors and is an important transcription 
factor involved in the maintenance of epidermal barrier homeostasis. Pparα serves as a liposensor 
that can be activated by exogenous and endogenous lipid metabolites. Pparα activation induces 
epidermal differentiation, accelerates cutaneous barrier recovery and stimulates lipid synthesis 
in the skin. Furthermore, Pparα ligands ameliorate allergic and irritant contact dermatitis. Barrier 
disruption induces DNA, protein and lipid synthesis leading to barrier recovery. The aim of this 
study is to decipher the role of Pparα in acute barrier disruption by tape stripping (TS). Pparα mRNA 
levels are decreased 6hr post TS in mouse skin. An increase of Il1β and Tnfα mRNAs precedes the 
decrease of Pparα mRNAs. After TS, Il1β is further upregulated in the skin of Pparα-/- mice. Induction 
of Tnfα mRNAs is prolonged in the skin of Pparα -/- mice when compared to littermate controls. 
Interestingly, mRNA levels of Tslp are increased 6hr post TS only in the skin of Pparα -/- mice. In 
contrast to littermate controls, TS does not induce an accumulation of Pparα ligands such as 8HETE 
and LTB4 in Pparα -/- mice, pointing to a potential feedback regulation through Pparα. These data 
demonstrate that Pparα deficiency results in an exaggerated inflammatory response after acute 
cutaneous barrier perturbation associated with alterations in eicosanoid and leukotriene metabolism.   
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TLR3 activation of keratinocytes induces skin barrier repairment in atopic dermatitis patients 
G Mócsai,1 G Béke,1 K Gáspár,1 E Lisztes,2 T Bíró2 and A Szegedi1 1 Division of 
Dermatological Allergology, Department of Dermatology, Faculty of Medicine, University 
of Debrecen, Debrecen, Hungary and 2 DE-MTA “Lendület” Cellular Physiology Research 
Group, Department of Physiology, Faculty of Medicine, University of Debrecen, Debrecen, 
Hungary
Atopic dermatitis (AD) is a common immune-mediated chronic skin disease. Alteration of the lipid 
composition (abnormal ceramide profiles and lamellar lipid organization), as well as the decreased 
expression of the tight junction and cell structure proteins (claudin-1, filaggrin) are well-known. 
Since previous studies suggested that the stimulation of keratinocytes via the TLR3 pathway may 
improve the skin barrier repair, our aim was to investigate the impact of TLR3 activation of kerati-
nocytes from AD patients regarding the expression of genes involved in lipid and in tight junction 
composition. Outer root sheath keratinocytes from healthy controls and AD patients were cultured 
in our study, and 1ug/ml Poly (I:C) was used to activate the TLR3 pathway in the keratinocytes. 
After the first passage we used qPCR to measure the gene expression levels. In our results, the basic 
expression of genes involved in lipid composition (SMPD1, ABCA12 and GBA) and in the formation 
of tight junctions (CLDN1) was significantly decreased in AD patients compared to healthy controls. 
However, 24 hours long exposition of Poly (I:C) significantly elevated the expression of the above 
mentioned genes. Summarizing our results, patients suffering from AD have mRNA-level alterations 
in lipid composition as well as in tight junction formation, although this downregulation of the 
genes can be normalized with the activation of TLR3 pathway. Our data are the first findings, which 
may indicate a beneficial role of TLR3-based treatments in AD patients to repair the skin barrier.   
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Tolerance assessment of baby’s skin products: innovative approaches using stinging test and 
infant epidermis model 
C Baudouin, C de BELILOVSKY, N Lachmann, S Bredif, F Menu and P Msika INNOVATION, 
R&D DIRECTION, LABORATOIRES EXPANSCIENCE, EPERNON CEDEX, France
The skin evolution process continues after birth until the first years of life with an impact on barrier 
quality. That’s why we have developed specific guidelines on formulation and safety evaluation 
of products dedicated to children under the age of 3 years, including a specific stinging test and 
the use of models of infants’ epidermis. Cosmetics’ sensory irritation potentials are independent of 
objective irritation. We developed a modified stinging test to increase the challenging conditions 
and applied it to screen different pre-formulations (A and B) of the same baby product which 
obtained similar objective irritation scores. Modified test has increased ambient temperature, relative 
humidity and earlier measures. Fifteen stinger were included in a two phase single blind study. 
Clinical relevance of Global Score was: <10 very slight, 11-24 slight to moderate, >25 strong. Thus 
stinging propensity was considered as ‘very slight’ for pre-formulation A (=4; and =11 for B) which 
was further developed. In addition, we used 1 month-aged reconstructed epidermis to assess the 
tolerance of cosmetic baby products and we applied a validated ‘irritation skin’ protocol for the 
read-out parameters. After 16h of applications, tolerance was evaluated by analyzing epidermis 
viability assessment (MTT test), IL-8 release (ELISA assay) and histology structures (hematoxylin/
eosin coloration). The treatment of epidermis with the baby products did not induce any signs of 
toxicity, revealing their good tolerance. In order to respect baby’s skin, it is important to use specific 
skin care products which have been formulated but also assessed under specific conditions. We 
developed two tolerance tools adapted to baby skin. Modified stinging test is routinely added to our 
tolerance pack and a characterization of ‘very slight stinger’ is mandatory before final formulation 
and use-tests may be initiated. The patented infant epidermis models are now included in the safety 
evaluation process of all our baby cosmetic products.    
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TSLP regulates filaggrin expression by STAT3 and ERK phosphorylation in keratinocytes
J Kim, S Son and H Bae Dermatology, Korea University, Seoul, Republic of Korea
Atopic dermatitis (AD) is a chronic inflammatory skin disease that is characterized by a defective 
skin barrier and Th2 immune response. Most patients with AD show reduced expression of filag-
grin, which plays an important role to maintain intact skin barrier function. Recent studies have 
reported that inflammatory cytokines downregulate filaggrin expression. Meanwhile, thymic stromal 
lymphopoietin (TSLP), which skews the immune reaction in Th2 direction, is a critical cytokine in 
development of allergic diseases including AD. The aim of this study was to investigate whether 
TSLP can modulate filaggrin expression in keratinocytes. In this study, we demonstrated the presence 
of a TSLP receptor in keratinocytes for the first time. We also found that filaggrin expression was 
significantly reduced by TSLP in human keratinocytes and this process was mediated by STAT3- and/
or ERK1/2-dependent signaling pathways. This study is the first demonstration of the presence of 
a TSLP receptor in keratinocytes and discloses that TSLP may downregulate filaggrin synthesis in 
human keratinocytes. The result suggests that while skewing the immune response in a Th2 direction, 
TSLP also contributes to barrier dysfunction. In addition, we demonstrated that the downexpression 
of filaggrin by TSLP is mediated by STAT3- and/or ERK-dependent pathways. These results suggest 
that TSLP and the related downstream molecules might be a target to ameliorate the disrupted 
barrier in patients with AD.    
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Unraveling the role of aPKCλ in the regulation of oriented cell division and stem cell homeo-
stasis in the mammalian epidermis 
S Vorhagen,1 F Tellkamp,1 M Niessen,1 J Zielinski,1 M Leitges2 and CM Niessen1 1 
Dermatology, University Cologne, Cologne, Germany and 2 The Biotechnology Centre, 
University of Oslo, Oslo, Norway
The atypical protein kinase C (aPKC) is a key player in the regulation of polarity across species but the 
role of mammalian aPKCs in oriented cell division and cell fate regulation is controversial. Recently 
we showed that the mammalian aPKCλ controls cell fate and stem cell homeostasis in stratified 
epithelia most likely through control of division orientation. Loss of aPKCλ resulted in a gradual 
loss of hair follicle stem and progenitor cells and altered skin homeostasis resulting in premature 
skin aging. Interestingly, aPKCλ is overexpressed in a range of human cancers, and expression 
of a constitutively membrane-targeted aPKC (aPKCCAAX) in Drosophila drives symmetric divisions 
and tumor formation. To examine whether membrane targeting of aPKC would expand stem cells 
and drive overgrowth in mammals we generated a novel aPKCλCAAX knockin mouse. Interestingly, 
epidermal expression of aPKCλCAAX induced an expansion of quiescent stem cells that were more 
resistant to activation, showed reduced Wnt target gene expression and remained in telogen after 
the first hair cycle. Most importantly, no tissue overgrowth was observed. Together, our findings 
identify aPKCλ as an essential player in the regulation of division orientation, epidermal stem cell 
homeostasis and cell fate decisions. To address how aPKCλ controls these processes we took a 
SILAC approach and identified several potentially novel aPKCλ substrates through which aPKC may 
regulate cell fate and division orientation.    
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Up-regulation of IL-10 and TGF-β in Flg-deficient skin might prevent chronic skin inflammation
V Moosbrugger-Martinz, R Gruber, M Schmuth and S Dubrac Department of Dermatology 
and Venereology, Innsbruck Medical University, Innsbruck, Austria
The discovery of loss-of-function mutations in the gene encoding the epidermal protein filaggrin 
(FLG) was the strongest evidence for a primary skin barrier disturbance in the pathogenesis of atopic 
dermatitis (AD). However, a lot of ichthyosis vulgaris (IV) patients and 2-4 months-old flaky tail 
(ft/ft) mice, exhibiting a 1bp-deletion (5303delA) in murine filaggrin (Flg) gene, lack signs of skin 
inflammation. Nevertheless, they both exhibit increased plasma IgE and numbers of mast cells in 
the upper dermis, indicating an atopic predisposition. The up-regulation of IL-10 in the skin of ft/ft 
mice might explain the absence of AD-like skin inflammation, in the time window of our analysis, 
via the inhibition of IgE-mediated mast cell activation and subsequent histamine release. Expres-
sion of the pro-inflammatory Th2 cytokine, namely TSLP, is not increased in the skin of young ft/
ft mice. Enhanced numbers of Tregs in the skin draining lymph nodes (sdLNs) and potentially in the 
skin of ft/ft mice might be a source of IL-10, the contribution of keratinocytes being not excluded. 
Moreover, 2-4 months-old ft/ft mice display an up-regulation of TGF-β in the skin, which could be 
interpreted as a remodelling signal upon cutaneous barrier impairment. Emigration of dermal DCs 
and numbers of other DCs, supposedly resident DCs, are increased in sdLNs of ft/ft mice, in contrast 
to emigration of epidermal Langerhans cells (LCs). Because epidermal TGF-β can block migration 
of LCs to sdLNs, up-regulation of TGF-β expression in the skin of ft/ft mice might explain the lack 
of LC emigration. In summary, up-regulation of IL-10 and TGF-β in Flg-deficient skin in response 
to epidermal barrier dysfunction might serve as potential immune-suppressive cytokines to prevent 
the development of skin inflammation.    
   
      
